Variation in nuclear DNA content across environmental gradients: a quantile regression analysis by Knight, Charles A. & Ackerly, David D.
.C6AC8AGF AF FWED3C6 �0� EGF83F8 CE6GKK 
3FNA6GFO3F8CD 56C2A3F8K� C IWCF8AD3 
63563KKAGF CFCDQKAK 
�:K86CE8 
�J8 AW6�84T &�O 6QAV8AV Q9 4A:KQUR8T�U �4TK8U D� U8�8T4� QTF8TU Q9 �4:AKVWF8Z 
�T8�KQWU UVWFK8U UW::8UV VJ4V �4TK4VKQA KA 1` &�O 6QAV8AV EKZ8Z VJ8 4�QWAV Q9 &�O KA 
�N RJ4U8 AW6�8KI 4�UQ T898TT8F VQ 4U VJ8 1`��4�W87 KU 6QTT8�4V8F YKVJ 8A�KTQA�8AV4� 
946VQTUI DWV VJ8T8 4T8 6QA�K6VKA: T8RQTVU KA VJ8 �KV8T4VWT8 6QA68TAKA: VJ8 A4VWT8 Q9 VJ8U8 
T8�4VKQAUJKRUZ �8 8�4�KA8F �4TK4VKQA KA 1` &�O 6QAV8AV 9QT %MN UR86K8U KA VJ8 
86Q�Q:K64��� FK�8TU8 `4�K9QTAK4 �QT4 KA T8�4VKQA VQ VJ8 �84A ,W�� �4�K�W� V8�R8T4VWT8I 
,4AW4T� �KAK�W� V8�R8T4VWT8I 4AF 4AAW4� RT86KRKV4VKQA YKVJKA VJ8 :8Q:T4RJK64� T4A:8U 
Q9 VJ8U8 UR86K8UZ �R86K8U YKVJ U�4�� 1`��4�W8U RT8FQ�KA4V8 KA 4�� 8A�KTQA�8AVUZ �R86K8U 
YKVJ �4T:8 1`��4�W8U Q66WT 4V KAV8T�8FK4V8 ,W�� �4�K�W� V8�R8T4VWT8UI 4AF F86�KA8 KA 
9T8SW8A6� 4V DQVJ 8�VT8�8U Q9 VJ8 ,W�� V8�R8T4VWT8 :T4FK8AVI 4AF YKVJ F86T84UKA: 4AAW4� 
RT86KRKV4VKQAZ ]WT 4A4��UKU F8�QAUVT4V8U VJ8 WVK�KV� Q9 SW4AVK�8 T8:T8UUKQA 9QT UV4VKUVK64� 
KA98T8A68 Q9 6Q�R�8� FKUVTKDWVKQAU UW6J 4U VJ8U8Z �J8 �8VJQF UWRRQTVU QWT QDU8T�4VKQA 
VJ4V T8�4VKQAUJKRU D8VY88A AW6�84T &�O 6QAV8AV 4AF 8A�KTQA�8AV4� 946VQTU 4T8 UVTQA:8T 
9QT UR86K8U YKVJ �4T:8 1`��4�W8UZ 
�3QYG62K 
�8AQ�8 UK\8I 8�Q�WVKQAI �46TQ86Q�Q:�I SW4AVK�8 T8:T8UUKQAI U88F UK\8I 
T4AFQ�K\4VKQA V8UVUZ 
T8�4VKQAUJKR E�8QJ C �88U N�c'� �K�U C �TK68 N�)a� `T8D8T 
� 0 �*��7V� ��0  
�B �DZ N��%7Z �QUKVK�8I A8:4VK�8 4AF AQAUK:AK�64AV T8�4VKQA� 
�J8 1` &�O 6QAV8AV Q9 4A:KQUR8T�U EKZ8Z VJ8 4�QWAV Q9 UJKRU YKVJ 4�VKVWF8 J4�8 4�UQ D88A T8RQTV8F E�4D�8 N7Z 
&�O KA �N RJ4U8 AW6�8KI 4�UQ T898TT8F VQ 4U VJ8 1`��4�W87 +AV8T8UVKA:��I �4�DWTA EN��M7 9QWAF VJ4V 9QT ��� O�G-
�4TK8U D� 9QWT QTF8TU Q9 �4:AKVWF8 EP8AA8VV �B �DZ N��)7Z �4�K�W� 1`��4�W8U Q66WTT8F 4V KAV8T�8FK4V8 8�8�4VKQAU 
�8�8T4� UVWFK8U J4�8 8�4�KA8F �4TK4VKQA KA 1` &�O 6QAV8AV YKVJ 4 VT8AF VQY4TF T8FW68F 1`��4�W8U 4V DQVJ JK:J 4AF �QY 
46TQUU 8A�KTQA�8AV4� :T4FK8AVU� JQY8�8TI VJ8U8 UVWFK8U J4�8 8�8�4VKQAUZ O U�AVJ8UKU Q9 RT8�KQWU UVWFK8U E�4D�8 N7 UW::8UVU 
Q9V8A RTQFW68F 6QA�K6VKA: T8UW�VU E�4D�8 N7Z (QT KAUV4A68I VJ4V UR86K8U YKVJ :T84V8T 1` &�O 6QAV8AV �4� D8 �QT8 
84T�� UVWFK8U KAFK64V8F 4 RQUKVK�8 6QTT8�4VKQA YKVJ �4VKVWF8 9T8SW8AV KA VJ8 V8�R8T4V8 �KF��4VKVWF8U 4AF 4V KAV8T�8FK4V8 
EP8AA8VV N�c'� �8�KA C (WAF8TDWT: N�c�7I YJK6J UWRRQTV8F 8�8�4VKQAUI YKVJ 4 VT8AF VQY4TFU UR86K8U YKVJ T8FW68F 1`� 
YQT� D� O�FW�Q� EN�2N7 4AF �V8DDKAU EN�cN7 YJQ 9QWAF VJ4V �4�W8U 4V VJ8 8SW4VQT 4AF VJ8 RQ�8U 4AF 4V JK:J 4AF �QY 
UR86K8U YKVJ �4T:8 6JTQ�QUQ�8U Y8T8 �QT8 6Q��QA 4V 8�8�4VKQAU EP8AA8VV �B �DZ N�)1� P8AA8VV N�)c� �4�DWTA N��M7Z 
V8�R8T4V8 �4VKVWF8U EAQV8 VJ4V �8�KA C (WAF8TDWT: EN�c�7 bA�KTQA�8AV4� 946VQTU VJ4V 6Q�4T� YKVJ 4�VKVWF8 QT 
4�UQ T8RQTV8F 4 RQUKVK�8 6QTT8�4VKQA D8VY88A 6JTQ�QUQ�8 �4VKVWF8 �4� T8RT8U8AV U8�86VKQA RT8UUWT8U QA AW6�84T 
�Q�W�8 4AF 1` &�O 6QAV8AV7Z +A 6QAVT4UVI �TK�8 C &�O 6QAV8AV EK9 UW6J U8�86VKQA RT8UUWT8U FQ 8�KUV7I �8V 
�QY9QTVJ EN�)17 9QWAF 4 A8:4VK�8 6QTT8�4VKQA D8VY88A 1` VJ8� J4�8 D88A KA6QTRQT4V8F KA QA�� 4 98Y UVWFK8UZ (QT 
&�O 6QAV8AV 4AF �4VKVWF8 9QT N'� UR86K8U KA VJ8 PTKVKUJ �QT4I 8�4�R�8I �4�4�K�4 �B �DZ EN��27 T8RQTV8F 4 RQUKVK�8 6QTT8� 
�4VKQA D8VY88A J4R�QKF L��4�W8U 4AF �Q64� �84UWT8�8AVU Q9 
4AAW4� RT86KRKV4VKQA 4AF 4 A8:4VK�8 6QTT8�4VKQA D8VY88A 
9QT V8�R8T4V8 �4VKVWF8UZ ]VJ8T UVWFK8U J4�8 9QWAF AQ �84A �4�K�W� V8�R8T4VWT8 4AF L��4�W8� �TK68 �B �DZ EN�)N7 
4AF OTVK6 4AF OAV4T6VK6 UR86K8U 8�4�KA8F D� P8AA8VV �B �DZ 
EN�)17 Y8T8 YKVJKA VJ8 �QY8T T4A:8 Q9 YJ4V KU 6J4T46V8TKUVK6 
�C:D3 b �W��4T� Q9 RT8�KQWU UVWFK8U QA VJ8 T8�4VKQAUJKR D8VY88A :8AQ�8 UK\8 4AF �4VKVWF8I 4�VKVWF8I V8�R8T4VWT8I RT86KRKV4VKQA 4AF U88F UK\8 
DQVJ 4V VJ8 RQRW�4VKQA ERQRZ7 4AF UR86K8U EURZ7 �8�8�Z `QTT8�4VKQAU 4T8 8KVJ8T HI �I AQV UK:AK�64AV E��7I QT AQA�KA84T E�/7Z 
�4TK4D�8 `QTZ �8�8� &8U6TKRVKQA OWVJQTU 
b�8�4VKQA � RQRZ ) ��EBGD�- �D�O�J�B� KA �R4KA `T8D8T �B �DZ EN��%7 
b�8�4VKQA � RQRZ Nc ��EBGD�- �D�O�J�B� KA (T4A68 4AF +V4�� �88�8U �B �DZ EN��)7 
b�8�4VKQA � RQRZ ) ��� O�G- KA �8Y �8�K6Q �4�DWTA EN��M7 
b�8�4VKQA H RQRZ N1 ��� O�G- �QWVJ�Y8UV8TA ��O �4�DWTA C OW:8T EN��M7 
b�8�4VKQA H RQRZ Na ��-GHGJMO N�DD�-MO `468T8U �B �DZ EN��)7 
b�8�4VKQA �/ RQRZ 12 ��� O�G- �QWVJ�Y8UV8TA ��O �4�DWTA EN��M7 
b�8�4VKQA �� URZ aN A8QVTQRK64� ��PE,�E�JHM- VT88U �4�Q�KAQ C �QWU4 E1MMM7 
�4VKVWF8 H RQRZ �8�8T4� ��E�� -�BE,�P-�- �K�U6J8 EN�'cI N�cN7 
�4VKVWF8 � RQRZ �8�8T4� c�-BME� �JMPF�P�E�� `8664T8��K �B �DZ EN��17 
�4VKVWF8 � RQRZ �QTVJ O�8TK64A 6W�VK�4TU Q9 ��� O�G- �4�DWTA �B �DZ EN�)a7 
�4VKVWF8 �� RQRZ �8�8T4� ��E�� �D�ME� �8QJ C �88U EN�c'7 
�4VKVWF8 �� RQRZ NM ��EBGD�- �D�O�J�B� `T8D8T �B �DZ EN��%7 
�4VKVWF8 H URZ �TQRK64� �UZ V8�R8T4V8 :T4UU8U O�FW�Q� EN�2N7 
�4VKVWF8 H URZ 21� VTQRK64� �UZ a1c V8�R8T4V8 R�4AVU �8�KA C (WAF8TDWT: EN�c�7 
�4VKVWF8 H URZ Nc �Q46848 4AF Na (4D46848 6TQRU P8AA8VV EN�c'7 
�4VKVWF8 � URZ N'� PTKVKUJ R�4AVU �TK�8 C �QY9QTVJ EN�)17 
�4VKVWF8 � URZ 12 OT6VK6 R�4AVU P8AA8V �B �DZ EN�)17 
�4VKVWF8 �� URZ N� ��D��PB,M- �K�U C �TK68 EN�)a7 
�T86KRKV4VKQA H RQRZ 1% V�EJ�-�J�- F�M�D�-�� �TK68 �B �DZ EN�)N7 
�T86KRKV4VKQA H URZ N) �QTVJ O�8TK64A ��PM- �4�4�K�4 �B �DZ EN��27 
�T86KRKV4VKQA �� URZ N� ��D��PB,M- �K�U C �TK68 EN�)a7 
�8�R8T4VWT8 � URZ N) �QTVJ O�8TK64A RKA8U �4�4�K�4 �B �DZ EN��27 
�88F UK\8 H RQRZ Na ��-GHGJMO N�DD�-MO `468T8U �B �DZ EN��)7 
�88F UK\8 H RQRZ N1 �Q�D84A UVT4KAU `JWA: �B �DZ EN��)7 
�88F UK\8 H URZ N1N PTKVKUJ R�4AVU �JQ�RUQA EN��M7 
�88F �K\8 H URZ %2 PTKVKUJ R�4AVU �TK�8 �B �DZ EN��c7 
�88F �K\8 H URZ 11 LJ�H�- ,QA8U C PTQYA EN�c'7 
�88F �K\8 H URZ N1 �DD�MO 4AF ' .�E�� P8AA8VV EN�c17 
�88F �K\8 H URZ N) �QTVJ O�8TK64A RKA8U �4�4�K�4 �B �DZ EN��27 
�88F �K\8 H URZ �8�8T4� �Q46848 4AF (4D46848 �QY9QTVJ EN�)a7 
T8RQTV8F 4 RQUKVK�8 6QTT8�4VKQA D8VY88A 4AAW4� RT86KRKV4VKQA 
4AF 1` &�O 6QAV8AV� 4AF �46�K��K�T4� C �TK�8 EN��a7 
9QWAF VJ4V 9TQUV�T8UKUV4AV UR86K8U V8AF8F VQ J4�8 :T84V8T 1` 
&�O 6QAV8AVUZ *QY8�8TI 4U FKU6WUU8F 4DQ�8I VJ8 T8�4VKQA� 
UJKR D8VY88A AW6�84T &�O 6QAV8AV 4AF 8A�KTQA�8AV4� 
946VQTU �4� AQV D8 4 �KA84T 9WA6VKQAZ `QAUKF8TKA: VJ4V 
UR86K8U YKVJ U�4�� 1`��4�W8U 4T8 �QT8 6Q��QA VJ4A UR86K8U 
YKVJ �4T:8 1`��4�W8U EP8AA8VV �B �DZ N��)7I �8FK4A 1` &�O 
6QAV8AV �4� �4T� �KVV�8 46TQUU 8A�KTQA�8AV4� :T4FK8AVUI YJK�8 
VJ8T8 �4� D8 4 UK:AK�64AV VT8AF 9QT UR86K8U YKVJ VJ8 �4T:8UV 
1` &�O 6QAV8AVUZ �J8 �86J4AKU�EU7 WAF8T��KA: 1` &�O 
6QAV8AV D� 8A�KTQA�8AV 6QTT8�4VKQAU 4T8 UVK�� UR86W�4VK�8I DWV 
KV UJQW�F D8 AQV8F VJ4V 8A�KTQA�8AV4� 946VQTU �K:JV K�RQU8 
U8�86VKQA RT8UUWT8U QA RJ�UKQ�Q:K64� 4AF �K98 JKUVQT� VT4KVU 
VJ4V 4T8 6QTT8�4V8F YKVJ 1` &�O 6QAV8AV EP8AA8VV N�c'I 
N�)c� �TK�8 C �QY9QTVJ N�)1� �TK�8 �B �DZ N�)aI N��c� 
�QY9QTVJ C �TK�8 N�)�� �46�K��K�T4� C �TK�8 N��a7Z 
+A VJKU R4R8T Y8 8�4�KA8 �4TK4VKQA KA AW6�84T 1` &�O 
6QAV8AV YKVJ T8UR86V VQ ,W�� �4�K�W� V8�R8T4VWT8I ,4AW4T� 
�KAK�W� V8�R8T4VWT8 4AF VJ8 �84A 4AAW4� RT86KRKV4VKQA 
KAUKF8 VJ8 T4A:8U Q9 %MN UR86K8U KA VJ8 `4�K9QTAK4 �QT4Z �J8 
1` &�O 6QAV8AVU Q9 VJ8 UR86K8U U8�86V8F �4T� Q�8T NMM� 
9Q�F� 9TQ� MZ1�% �DR E9QT �H�D�0�MO H�DM-BJ�� 4DQWV VJ8 U4�8 
UK\8 4U �J�0�F�H-�- B,�D��P�7 VQ %aZ'c �DR E�O�D�E�P� J�E�O�-�7Z 
O U�AVJ8UKU Q9 RT8�KQWU UVWFK8U E�4D�8 N7 �8F WU VQ VJ8 
J�RQVJ8UKU VJ4V UR86K8U YKVJ �4T:8 AW6�84T &�O 6QAV8AVU 
�4� D8 T4T8 KA UVT8UU9W� 8A�KTQA�8AVUI 8Z:Z 4V DQVJ 
V8�R8T4VWT8 8�VT8�8U 4AF YKVJ KA6T84UKA: 4TKFKV�Z �8 V8UV 
VJKU J�RQVJ8UKU WUKA: VT4FKVKQA4� �84UV USW4T8U T8:T8UUKQA 4AF 
4 U8TK8U Q9 SW4AVK�8 T8:T8UUKQA 9WA6VKQAU E`4F8 �B �DZ N���� 
-Q8A�8T C *4��Q6� 1MMN7Z �J8 94�K�K4T �84UV USW4T8U 
T8:T8UUKQA �AFU VJ8 D8UV �V �KA8 9QT VJ8 �84A Q9 VJ8 
F8R8AF8AV �4TK4D�8 4U 4 9WA6VKQA Q9 VJ8 KAF8R8AF8AV 
�4TK4D�8� KA 6QAVT4UVI SW4AVK�8 T8:T8UUKQA RT8FK6VU VJ8 
6QAFKVKQA4� SW4AVK�8 ER8T68AVK�87 Q9 4 F8R8AF8AV �4TK4D�8 
YKVJ T8UR86V VQ 4A KAF8R8AF8AV �4TK4D�8Z �J8 �aVJ SW4AVK�8 
T8:T8UUKQA 64A D8 VJQW:JV Q9 4U 4 D8UV��V �KA8 VJ4V �KAK�K\8U 
4DUQ�WV8 T8UKFW4� 8TTQTUI YKVJ VJ8 6QAFKVKQA VJ4V �a� Q9 VJ8 
QDU8T�4VKQAU 94�� D8�QY VJ8 �KA8 4AF a� Q9 VJ8 QDU8T�4VKQAU 
94�� 4DQ�8 VJ8 �KA8Z �K:AK�64AV FK998T8A68U 9QT SW4AVK�8 
T8:T8UUKQA U�QR8U 64�6W�4V8F 9QT �QY8T 4AF WRR8T SW4AVK�8U 
KAFK64V8 VJ4V VJ8 �QY8T 4AF WRR8T DQWAFU Q9 VJ8 FKUVTKDWVKQA 
4T8 AQV R4T4��8� E�6J4T9 �B �DZ N��)7Z �J8 U4�8 VJ8QT� 4RR�K8U 
9QT RQ��AQ�K4� SW4AVK�8 T8:T8UUKQAI 4AF Y8 F8�QAUVT4V8 VJ8 
WVK�KV� Q9 VJKU V86JAKSW8 J8T8Z �8 4�UQ WU8F 6QA�8AVKQA4� 
UV4VKUVK64� V86JAKSW8U VQ 8�4�KA8 VJ8 T8�4VKQAUJKR D8VY88A 
�4TK4VKQA KA 1` &�O 6QAV8AV 4AF U88F UK\8I D8VY88A UR86K8U 
YKVJ 4AAW4� 4AF R8T8AAK4� :TQYVJ J4DKVUI 4AF D8VY88A 
FKR�QKF 4AF RQ��R�QKF UR86K8UZ 
�������  
�3FGO3 KAR3 
�8 QDV4KA8F 8UVK�4V8U Q9 %` &�O 6QAV8AV 9QT %MN UR86K8U 
KA VJ8 `4�K9QTAK4 �QT4 9TQ� VJ8 OA:KQUR8T� &�O L��4�W8 
F4V4D4U8 EP8AA8VV �B �DZ 1MMN7Z �8 6Q�R4T8 VJ8 &�O 
6QAV8AV Q9 �N RJ4U8 AW6�8KI YJK6J KU 4�UQ T898TT8F VQ 4U VJ8 
1` &�O 6QAV8AV QT 1`��4�W8Z 1`��4�W8U Y8T8 QDV4KA8F D� 
J4��KA: VJ8 %` &�O �4�W8U RT8U8AV8F KA VJ8 F4V4D4U8 EVJ8 
%`�&�O �4�W8 KU VJ8 4�QWAV Q9 &�O KA T8R�K64V8F AW6�8K 
VJ4V J4�8 AQV �8V FK�KF8F7Z �8 6JQU8 VQ WU8 1` &�O 
4�QWAVU KAUV84F Q9 J4R�QKF :8AQ�8 UK\8U D864WU8 VJ8� 
T8RT8U8AV VJ8 46VW4� &�O 6QAV8AV Q9 VJ8 AW6�8WUI T8:4TF�8UU 
Q9 R�QKF� �8�8�UZ �QT8Q�8TI VJ8 J4R�QKF :8AQ�8 UK\8 64AAQV 
D8 64�6W�4V8F 9QT 4A� UR86K8U YJQU8 R�QKF� �8�8� KU WA�AQYAZ 
1` &�O 6QAV8AVU 4T8 9T8SW8AV�� 8UVK�4V8F D� �QY 
6�VQ�8VT� Q9 KUQ�4V8F AW6�8K YKVJ &�O DKAFKA: �WQTQ� 
6JTQ�8U E,QJAUVQA �B �DZ N���� P8AA8VV �B �DZ 1MMM7Z O 
9T8SW8A6� FKUVTKDWVKQA Q9 AW6�84T �WQT8U68A68 KAV8AUKVK8U 9QT 
4 T4AFQ� U4�R�8 Q9 KUQ�4V8F AW6�8K 9TQ� VJ8 U4�8 KAFK�KFW4� 
KU DK��QF4�I YKVJ 4 �4T:8T R84� YKVJ �QY8T �WQT8U68A68 
KAV8AUKV� 8SWK�4�8AV VQ VJ8 �N AW6�84T :8AQ�8U E1`7I 4AF 4 
U�4��8T R84� YKVJ :T84V8T �WQT8U68A68 KAV8AUKV�I YJK6J 
T8RT8U8AVU T8R�K64V8F AW6�84T :8AQ�8U VJ4V J4�8 AQV �8V 
FK�KF8F E%`7Z �J8 R: Q9 &�O R8T AW6�8WU KA 846J R84� KU 
8UVK�4V8F D� 6Q�R4TKA: VJ8 WA�AQYA VQ 4 �AQYA T898T8A68 
UV4AF4TFZ �8 T8RQTV 1` &�O 6QAV8AVU KA :K:4D4U8 R4KTU 
E�DRI N �D � NMMM �8:4D4U8U � NM� D4U8U7 WUKA: VJ8 
6QA�8TUKQA 946VQT N R: � MZ�)M �DR UW::8UV8F D� P8AA8VV 
�B �DA E1MMM7 4AF UWRRQTV8F D� `4�4�K8T���KVJ EN�)a7Z ��QKF� 
�8�8�U Y8T8 4�UQ QDV4KA8F 9TQ� VJ8 OA:KQUR8T� L��4�W8 
F4V4D4U8Z P4�8T EN�c17 6Q��86V8F U88F UK\8 F4V4 9QT 1MM2 
`4�K9QTAK4 R�4AV UR86K8UI 4AF N%) Q9 VJ8U8 UR86K8U Y8T8 
4�QA: VJ8 %MN UR86K8U KA VJ8 `4�K9QTAK4 �QT4 YKVJ 8UVK�4V8U 
Q9 1` &�O 6QAV8AVZ `�4UUK�64VKQA Q9 4AAW4� QT R8T8AAK4� 
�K98 JKUVQT� 9Q��QY8F *K6��4A EN��27Z �J8 UV4VWU Q9 846J 
UR86K8U 4U A4VK�8 QT 8�QVK6 9Q��QY8F VJ8 `4�(�QT4 F4V4D4U8 
E`4�(�QT4 1MMN7Z O �KUV Q9 UR86K8U WU8F KA VJKU UVWF�I 4�QA: 
YKVJ VJ8KT 1` &�O 4�QWAVI �84A 8A�KTQA�8AV4� R4T4�� 
8V8TUI U88F UK\8UI R�QKF� 4AF 6�4UUK�64VKQA 4U 4AAW4�U QT 
R8T8AAK4�U 4AF 4U A4VK�8 QT 8�QVK6 KU 4�4K�4D�8 4V 
YYYZUV4A9QTFZ8FW��F46�8T���4T6JK�8�64�:8AQ�8ZJV��Z 
�3G56CH�AECD AF4G6OC8AGF KQK83O c���� CFCDQKAK 
�8 WU8F 4 �+� VQ 8UVK�4V8 VJ8 �84A ,W�� �4�K�W� 
V8�R8T4VWT8I ,4AW4T� �KAK�W� V8�R8T4VWT8 4AF 4AAW4� 
RT86KRKV4VKQA YKVJKA VJ8 :8Q:T4RJK64� T4A:8 Q9 846J UR86K8UZ 
+A9QT�4VKQA QA VJ8 RT8U8A68 QT 4DU8A68 Q9 846J UR86K8U 
KAUKF8 2a FK998T8AV �QTKUVK6 UWDT8:KQAU Q9 `4�K9QTAK4 6Q�� 
DKA8F YKVJ VJ8KT WRR8T 4AF �QY8T 8�8�4VKQA �K�KVU E4U 
T8RQTV8F KA VJ8 ,8RUQA �4AW4�� *K6��4A N��27I Y8T8 WU8F 
VQ 6T84V8 6Q4TU8�U64�8 UR86K8U T4A:8 �4RU WUKA: 4 FK:KV4� 
8�8�4VKQA �QF8� Q9 `4�K9QTAK4 E�AKV8F �V4V8U �8Q�Q:K64� 
�WT�8�7 4AF OT6�K8Y �+� UQ9VY4T8 Eb��+I �8F�4AFUI 
`4�K9QTAK4I ��O7Z `�K�4V8 �4RU Y8T8 QDV4KA8F 9TQ� VJ8 
]T8:QA �V4V8 �AK�8TUKV� ��+�� RTQ�86V E&4�� �B �DZ N��%I 
N��c7Z �J8 6�K�4V8 �4RU Y8T8 6T84V8F WUKA: �Q64� KAV8TRQ� 
�4VKQA Q9 �84A 6�K�4VK6 R4T4�8V8TU D8VY88A �4VKQA4� 
]684AQ:T4RJK6 4AF OV�QURJ8TK6 OF�KAKUVT4VKQA E�]OO7 
Y84VJ8T UV4VKQAUZ �84A ,W�� �4�K�W� V8�R8T4VWT8I �84A 
,4AW4T� �K�K�W� V8�R8T4VWT8 4AF VJ8 �84A 4AAW4� 
RT86KRKV4VKQA KAUKF8 VJ8 T4A:8 Q9 846J UR86K8U Y4U 64�6W�4V8F 
D� KAV8TU86VKA: VJ8 UR86K8U T4A:8 �4RU YKVJ VJ8 6�K�4V8 �4RU 
E-AK:JV C O6�8T�� 1MMN7Z �8 WU8F VJ8U8 8UVK�4V8U VQ 
SW4AVK9� FK998T8A68U D8VY88A UR86K8U 9QT T84�K\8F 6�K�4VK6 
AK6J8 R4T4�8V8TU E-�P-M OWUVKA �B �DZ N��M� �8UV�4A N��N� 
(T4A��KA N��)7Z 
)WCF8AD3 63563KKAGF 
3W4AVK�8 T8:T8UUKQAI 4U F8U6TKD8F D� -Q8A�8T C P4UU8VV 
EN�c)7I 8�V8AFU 6�4UUK64� �84UV USW4T8U T8:T8UUKQA VQ 4A 
8AU8�D�8 Q9 �QF8�U 9QT 6QAFKVKQA4� SW4AVK�8 9WA6VKQAUZ (QT 
�84UV USW4T8U 9WA6VKQAUI USW4T8F T8UKFW4� 8TTQTU 4T8 �KAK�� 
K\8F YKVJ T8UR86V VQ VJ8 6QAFKVKQA4� �84AZ 3W4AVK�8 
T8:T8UUKQA 9WA6VKQAU 4T8 8UVK�4V8F D� �KAK�K\KA: 4A 
4U���8VTK64��� Y8K:JV8F UW� Q9 T8UKFW4� 8TTQTU E-Q8A�8T 
C P4UU8VV N�c)� `4F8 �B �DZ N���� -Q8A�8T C *4��Q6� 
1MMN7Z 3W4AVK�8 T8:T8UUKQA KU KAU8AUKVK�8 VQ J8V8TQU68F4UVK6 
8TTQTU 4AF F8R8AF8AV �4TK4D�8 QWV�K8TU E-Q8A�8T C P4UU8VV 
N�c)� PW6JKAU�� N��N� -Q8A�8T C �QTVAQ� N��'7I DQVJ Q9 
YJK6J UK:AK�64AV�� 49986V �84UV USW4T8U �QF8�U E`4F8 C 
�K6J4TFU N��'7Z (QT 4 T4AFQ� �4TK4D�8 1I VJ8 �VJ SW4AVK�8 
KU F8�A8F D� 4 �4�W8 G UW6J VJ4V VJ8 RTQD4DK�KV� Q9 �AFKA: 
4 U�4��8T G KU �8UU VJ4A QT 8SW4� VQ �I 4AF VJ8 RTQD4DK�KV� Q9 
�AFKA: 4 �4T:8T G KU �8UU VJ4A QT 8SW4� VQ N < �Z �K�K�4T��I 
VJ8 �VJ SW4AVK�8 T8:T8UUKQA 9WA6VKQAI �E�7I 6QTT8URQAFU VQ 4 
�KA84T QT SW4FT4VK6 9WA6VKQA �V VJTQW:J VJ8 F4V4 UW6J VJ4V 
4RRTQ�K�4V8�� � RTQRQTVKQA Q9 VJ8 QDU8T�4VKQAU 4T8 �8UU 
VJ4A �E�7 4AF N < � RTQRQTVKQA Q9 VJ8 QDU8T�4VKQAU 4T8 
:T84V8T VJ4A �E�7Z bUVK�4V8U 0E�7 Q9  �E�7 4T8 QDV4KA8F D� 
�KAK�K\KA: VJ8 4DUQ�WV8 �4�W8U Q9 T8UKFW4�U YJ8T8 RQUKVK�8 
T8UKFW4�U 4T8 :K�8A Y8K:JVU 8SW4� VQ � 4AF A8:4VK�8 
T8UKFW4�U 4T8 :K�8A Y8K:JVU 8SW4� VQ N < � EU88 -Q8A�8T 
C P4UU8VV N�c)� `4F8 �B �DZ N���� -Q8A�8T C *4��Q6� 1MMN 
9QT �4VJ8�4VK64� F8V4K�U 4AF 4 F8U6TKRVKQA Q9 4�:QTKVJ�U7Z 
OA4�Q:QWU VQ R8T68AV4:8 AQV4VKQAI NMMG� KU Q9V8A WU8F VQ 
F8U6TKD8 VJ8 �VJ SW4AVK�8I 4AF VJKU 6QA�8AVKQA YK�� D8 
9Q��QY8F J8T8Z 
b�4�KAKA: SW4AVK�8 T8:T8UUKQA 9WA6VKQAU 46TQUU VJ8 8AVKT8 
T4A:8 Q9 � RTQ�KF8U 4 �QT8 6Q�R�8V8 �K8Y Q9 VJ8 
T8�4VKQAUJKR D8VY88A � 4AF G VJ4A YJ4V KU 64RVWT8F D� �84UV 
USW4T8U QT KAFK�KFW4� SW4AVK�8 T8:T8UUKQA 9WA6VKQAUZ b6QAQ� 
�8VTK6K4AU J4�8 F8�8�QR8F VJ8 �8VJQF Q�8T VJ8 �4UV 1M �84TU 
4AF QA�� T868AV�� J4U VJ8 V86JAKSW8 D88A 4RR�K8F VQ 
86Q�Q:K64� F4V4 E-Q8A�8T �B �DZ N��%� �8TT8� �B �DZ N��'� 
�6J4T9 �B �DZ N��)� `4F8 �B �DZ N���7Z OU `4F8 �B �DZ EN���7 
UW::8UV8FI SW4AVK�8 T8:T8UUKQA KU R4TVK6W�4T�� WU89W� KA 
8�R�QT4VQT� 4AF KA98T8AVK4� 4A4��U8U 6QA68TAKA: �K�KVKA: 
946VQTUZ �8 WU8F VJ8 BBSW4AVT8:55 �KDT4T� Q9 VJ8 � UV4VKUVK64� 
4A4��UKU UQ9VY4T8 EFKUVTKDWV8F 9T88�� 4V JVVR���YYYZ��RTQ� 
�86VZQT:�7 VQ R8T9QT� VJKU 4A4��UKUZ 
OA4��U8U Y8T8 R8T9QT�8F U8R4T4V8�� 9QT 846J 8A�KTQA� 
�8AV4� R4T4�8V8TZ ,W�� �4�K�W� V8�R8T4VWT8 4AF ,4AW4T� 
�KAK�W� V8�R8T4VWT8 Y8T8 KA6�WF8F 4U SW4FT4VK6 V8T�U KA 
QWT �84UV USW4T8U 4AF SW4AVK�8 T8:T8UUKQAUZ +A 8KVJ8T 64U8 4 
A8:4VK�8 SW4FT4VK6 6Q89�6K8AV UWRRQTVU QWT J�RQVJ8UKU VJ4V 
EN7 VJ8 T8�4VKQAUJKR D8VY88A 1` &�O 6QAV8AV 4AF 
V8�R8T4VWT8 KU AQA�KA84TI 4AF E17 VJ8 6QAFKVKQA4� �84A 1` 
&�O 6QAV8AV EKA VJ8 64U8 Q9 �84UV USW4T8U T8:T8UUKQA7 QT VJ8 
SW4AVK�8 � EKA VJ8 64U8 Q9 SW4AVK�8 T8:T8UUKQA7 F86T84U8U 4V 
DQVJ 8�VT8�8U Q9 VJ8 V8�R8T4VWT8 U64�8 EK9 VJ8 �4�K�W� 
�4�W8 Q9 VJ8 �QF8� Q66WTU YKVJKA VJ8 T4A:8 Q9 VJ8 
8A�KTQA�8AV4� �4TK4D�87Z �8 8UVK�4V8F VJ8 6Q�R�8V8 U8TK8U 
Q9 SW4AVK�8 T8:T8UUKQA 9WA6VKQAU 9TQ� VJ8 aVJ VQ VJ8 �aVJ 
SW4AVK�8Z O UK�K�4T 4A4��UKU Y4U R8T9QT�8F 9QT VJ8 T8�4VKQA� 
UJKR D8VY88A �84A 4AAW4� RT86KRKV4VKQA 4AF 1` &�O 
6QAV8AVI 8�68RV KA VJKU 64U8 VJ8T8 Y4U AQ � HJ��J� T84UQA VQ 
8�R86V VJ4V VJ8T8 YQW�F D8 4 SW4FT4VK6 T8�4VKQAUJKR� 
VJ8T89QT8I QA�� VJ8 �KA84T V8T� Y4U �QF8��8FZ `QA�F8A68 
KAV8T�4�U Y8T8 64�6W�4V8F YKVJ NMMM T8R�K64V8 DQQVUVT4RUZ 
-Q8A�8T C *4��Q6� E1MMN7 F8�QAUVT4V8 VJ4V VJKU �8VJQF KU 
6QAU8T�4VK�8 4AF AQV UK:AK�64AV�� FK998T8AV 9TQ� VJ8 T4A� 
KA�8TUKQA V8UV 9QT 64�6W�4VKA: 6QA�F8A68 KAV8T�4�U 9QT 
SW4AVK�8 T8:T8UUKQA UV4VKUVK6UZ 
�Q 8UVK�4V8 VJ8 RTQD4DK�KV� VJ4V QWT T8UW�VU Y8T8 4A 
4TVK946V Q9 U4�R�KA: 8TTQTI Y8 6T84V8F QWT QYA AW�� 
FKUVTKDWVKQA D� T864�6W�4VKA: T8:T8UUKQAU 46TQUU ���� T4AFQ� 
T8R4KTKA:U Q9 VJ8 � 4AF G �4TK4D�8U E4 R8T�WV4VKQA QT 
T4AFQ�K\4VKQA V8UV7Z O�� Q9 VJ8 �KA84T 4AF SW4FT4VK6 
6Q89�6K8AVU Y8T8 V8UV8F 4:4KAUV VJ8 AW�� �QF8�I DWV 9QT VJ8 
6QAVKAWQWU SW4AVK�8 T8:T8UUKQAUI QA�� VJ8 �KFRQKAV 4AF 
8�VT8�8 SW4AVK�8U 9QWAF VQ D8 UK:AK�64AV 9TQ� VJ8 DQQVUVT4R 
�8VJQF Y8T8 V8UV8F 4:4KAUV VJ8 AW�� �QF8�Z �K:AK�64A68 
�4�W8U E� �4�W8U7 Y8T8 4UUK:A8F D� UW��KA: VJ8 AW�D8T Q9 
VK�8U VJ8 V8UV UV4VKUVK6 EVJ8 SW4FT4VK6 6Q89�6K8AV 9QT 8�4�R�87 
Y4U :T84V8T EKA VJ8 64U8 Q9 VJ8 SW4FT4VK6 6Q89�6K8AVI �QT8 
A8:4VK�87 VJ4A VJ8 QDU8T�8F UV4VKUVK6 4AF FK�KFKA: D� NMMMM 
E���� R�WU QA8 9QT VJ8 QDU8T�8F T8�4VKQAUJKR7 4U T86Q�� 
�8AF8F D� �4A�� EN��c7Z 
�T8�KQWU KA�8UVK:4VQTU E�4D�8 N7 J4�8 9QWAF 4 RQUKVK�8 
6QTT8�4VKQA D8VY88A VJ8 �Q: Q9 U88F UK\8 4AF VJ8 �Q: Q9 1` 
&�O 6QAV8AVI UQ Y8 VT4AU9QT�8F QWT F4V4 UK�K�4T�� RTKQT VQ 
VJ8 U88F UK\8 4A4��UKUI 4AF WU8F �84TUQA5U 6QTT8�4VKQA 
6Q89�6K8AV E�Q�4� C �QJ�9 N��a7Z �8 4�UQ R8T9QT�8F VJ8 
6�K�4V8 4A4��U8U YKVJ �Q: VT4AU9QT�8F 1`��4�W8UI DWV VJ8 
VT4AU9QT�4VKQA FKF AQV 6J4A:8 VJ8 T8UW�VUZ *8T8 Y8 T8RQTV 
4A4��U8U YKVJ VJ8 WAVT4AU9QT�8F F4V4Z &K998T8A68U KA 1` 
&�O 6QAV8AV D8VY88A 4AAW4�U 4AF R8T8AAK4�UI A4VK�8U 4AF 
8�QVK6UI 4AF FKR�QKFU 4AF RQ��R�QKFU Y8T8 4A4��U8F WUKA: 
�K�6Q�QA5U AQAR4T4�8VTK6 VYQ�U4�R�8 V8UV EVJ8 � UV4VKUVK6I 
�Q�4� C �QJ�9 N��a7Z 
*��7���  
�3OH36C8W63 
�J8 T8�4VKQAUJKR D8VY88A 1` &�O 6QAV8AV 4AF ,W�� 
�4�K�W� V8�R8T4VWT8 KU TQW:J�� 4 ���8F WAK�QF4� 
FKUVTKDWVKQA E(K:Z N47Z �R86K8U YKVJ U�4�� 1`��4�W8U RT8� 
FQ�KA4V8 46TQUU VJ8 8AVKT8 T4A:8 Q9 ,W�� �4�K�W� 
V8�R8T4VWT8I DWV UR86K8U YKVJ �4T:8 1`��4�W8U V8AF VQ 
Q66WR� T4A:8U YKVJ ,W�� �4�K�W� V8�R8T4VWT8U A84T VJ8 
�KFRQKAV Q9 VJ8 U64�8Z O UV4AF4TF SW4FT4VK6 RQ��AQ�K4� 
T8:T8UUKQA �V VQ VJ8U8 F4V4 Y4U UK:AK�64AV Ec1I2�) � 'Z)cI 
� � MZMMN7Z �J8 SW4FT4VK6 6Q89�6K8AV Y4U A8:4VK�8 
E6Q89Z � �MZM%1NI B1I2�) � <1Z))I � � MZMM%7I KAFK64VKA: 
VJ4V �84A 1` &�O 6QAV8AV F86T84U8U 4U ,W�� �4�K�W� 
V8�R8T4VWT8 KA6T84U8F QT F86T84U8F 9TQ� VJ8 1c�` �8TV8�Z 
�J8A VJ8 �QF8� Y4U TWA YKVJQWV VJ8 SW4FT4VK6 V8T�I VJ8 
�KA84T 6Q89�6K8AV Y4U A8:4VK�8 E6Q89Z � �MZ117I 4AF VJ8 �QF8� 
Y4U UK:AK�64AV EcNI2�� � aZ22I � � MZM117Z PQVJ VJ8 RQ��AQ� 
�K4� 4AF VJ8 �KA84T �QF8�U Y8T8 UK:AK�64AV�� FK998T8AV 9TQ� 
T8:T8UUKQAU 64�6W�4V8F 9QT VJ8 T4AFQ�K\8F AW�� �QF8� 
E� � MZMMN 9QT 846J 64U87Z 
�J8 SW4FT4VK6 6Q89�6K8AV � 9QT VJ8 aVJ VJTQW:J 'MVJ 
SW4AVK�8 T8:T8UUKQA Y4U AQV UK:AK�64AV�� FK998T8AV 9TQ� \8TQ 
E(K:Z ND7Z P8VY88A VJ8 aVJ 4AF aMVJ SW4AVK�8U VJ8 �84UV 
USW4T8U 8UVK�4V8 Q9 � Y4U UK:AK�64AV�� FK998T8AVI 4AF �QT8 
A8:4VK�8I VJ4A VJ8 SW4AVK�8 T8:T8UUKQA 8UVK�4V8UZ (QT SW4AVK�8 
T8:T8UUKQAU D8VY88A VJ8 caVJ 4AF �aVJ SW4AVK�8I � D864�8 
RTQ:T8UUK�8�� �QT8 A8:4VK�8 4AF UK:AK�64AV�� FK998T8AV 9TQ� 
\8TQZ �JKU UWRRQTVU QWT J�RQVJ8UKU VJ4V 8A�KTQA�8AV4� 
6QAUVT4KAVU QA AW6�84T &�O 6QAV8AV T8�4V8 RTK�4TK�� VQ 
UR86K8U YKVJ �4T:8T 1` &�O 4�QWAVUZ �J8 caVJI )aVJ 4AF 
�aVJ SW4FT4VK6 SW4AVK�8 T8:T8UUKQA 6Q89�6K8AVU Y8T8 UK:AK�� 
64AV�� FK998T8AV 9TQ� SW4AVK�8 T8:T8UUKQA 6Q89�6K8AVU 64�6W� 
�4V8F 9QT VJ8 T4AFQ�K\8F AW�� �QF8� E� � MZMMNI � MZMMN 
�A5W63 b �J8 T8�4VKQAUJKR D8VY88A 1`&�O 6QAV8AV 4AF ,W�� �4�K�W� V8�R8T4VWT8 E47 ,4AW4T� �KAK�W� V8�R8T4VWT8 E67 4AF 4AAW4� 
RT86KRKV4VKQA E87 1`&�O 6QAV8AVU 4T8 R�QVV8F 4U �DRZ �Q�KF VTK4A:�8U 4T8 4AAW4� UR86K8U 4AF QR8A VTK4A:�8U 4T8 R8T8AAK4�U KA E47I E67 4AF 
E87Z �J8 U8AUKVK�KV� Q9 VJ8 SW4FT4VK6 6Q89�6K8AV 9QT VJ8 ,W�� �4�K�W� V8�R8T4VWT8�1` &�O 6QAV8AV 4A4��UKU ED7 4AF 9QT VJ8 �KA84T 
6Q89�6K8AV 9QT VJ8 ,4AW4T� �KAK�W� EF7 4AF 4AAW4� RT86KRKV4VKQA 4A4��UKU E97 46TQUU VJ8 aVJ VQ �aVJ SW4AVK�8U Q9 VJ8 F4V4Z �KA:�8 F4UJ8F 
�KA8U 4T8 VJ8 �84UV USW4T8U 8UVK�4V8U 9QT VJ8 6Q89�6K8AVU KA ED7I EF7 4AF E97I VJ8 FQWD�8 F4UJ8F �KA8U 4T8 VJ8 �a� 6QA�F8A68 KAV8T�4�U 9QT 
VJ8 �84UV USW4T8U 8UVK�4V8UZ �J8 :T8� 4T84 KA ED7I EF7 4AF E97 T8RT8U8AVU VJ8 �a� 6QA�F8A68 KAV8T�4� 9QT VJ8 SW4AVK�8 T8:T8UUKQA 8UVK�4V8U 
R�QVV8F 4U VJ8 D�46� �KA8Z 
4AF MZMNaI T8UR86VK�8��7I 4U Y4U VJ8 SW4FT4VK6 6Q89�6K8AV 9QT A8:4VK�8 �KA84T T8�4VKQAUJKR Q9 1` &�O 6QAV8AV �UZ ,4AW4T� 
VJ8 �84UV USW4T8U �QF8� E� � MZMMN7Z �KAK�W� V8�R8T4VWT8 E6Q89Z � �MZ%cI B1I2�� � �2Z�12I 
,W�� �4�K�W� V8�R8T4VWT8 4AF ,4AW4T� �KAK�W� V8�� � � MZMMNI (K:Z N67Z 3W4AVK�8 T8:T8UUKQA 4A4��UKU KAFK64V8F 
R8T4VWT8 Y8T8 AQV 6QTT8�4V8F Ec1I2�� � MZ%%I � � ��7Z �JKU VJ4V VJ8 VT8AF 9QT F86T84UKA: 1` &�O 6QAV8AV YKVJ 
Q66WTU D864WU8 UR86K8U :TQYKA: QA VJ8 6Q4UV4� D�W99U Q9 KA6T84UKA: ,4AW4T� �KAK�W� V8�R8T4VWT8 Y4U UVTQA:8T 9QT 
AQTVJ8TA `4�K9QTAK4 J4�8 VJ8 �QY8UV ,W�� �4�K�W� V8�� UR86K8U YKVJ �4T:8T 1`��4�W8UI 4AF QA�� UK:AK�64AV 4DQ�8 VJ8 
R8T4VWT8 8UVK�4V8U DWV UQ�8 Q9 VJ8 Y4T�8UV ,4AW4T� %MVJ SW4AVK�8 E(K:Z NF7Z �J8 �KA84T 6Q89�6K8AVU 9QT VJ8 �84UV 
�KAK�W� V8�R8T4VWT8U E(K:Z 147Z �J8T8 Y4U 4 UK:AK�64AV USW4T8UI 4AF VJ8 2aVJI 'MVJ 4AF )aVJ SW4AVK�8 T8:T8UUKQAU 
Y8T8 4�� UK:AK�64AV�� �QT8 A8:4VK�8 VJ4A VJ8 6Q89�6K8AVU 
64�6W�4V8F 9QT VJ8 T4AFQ�K\8F AW�� �QF8� E� � MZMN KA 4�� 
64U8U7Z 
(63EAHA8C8AGF 
�J8T8 Y4U 4 RQUKVK�8 6QTT8�4VKQA D8VY88A 1` &�O 6QAV8AV 
4AF 4AAW4� RT86KRKV4VKQA E�84UV USW4T8U 6Q89Z � 2Z%1I 
cNI2�� � )Z1'I � � MZMM%I (K:Z N87Z �K�K�4T VQ VJ8 DK�4TK4V8 
FKUVTKDWVKQA 9QT ,W�� �4�K�W� V8�R8T4VWT8I UR86K8U YKVJ 
U�4�� 1`��4�W8U Y8T8 6Q��QA 46TQUU VJ8 8AVKT8 T4A:8 Q9 
4AAW4� RT86KRKV4VKQAI YJK�8 UR86K8U YKVJ �4T:8 1`��4�W8U Y8T8 
KA9T8SW8AV 4V VJ8 VYQ 8�VT8�8UZ �J8U8 T8UW�VU 4T8 AQV 
QTVJQ:QA4� VQ VJQU8 9QT VJ8 V8�R8T4VWT8 �4TK4D�8U D864WU8 
VJ8T8 Y4U 4 UVTQA: A8:4VK�8 6QTT8�4VKQA D8VY88A 4AAW4� 
RT86KRKV4VKQA 4AF ,W�� �4�K�W� V8�R8T4VWT8 E� � �MZ'%I 
� � %MNI � � MZMMNI (K:Z 1D7 4AF ,4AW4T� �KAK�W� 
V8�R8T4VWT8 E� � <MZ2)I � � %MNI � � MZMMN7Z �KA84T 
6Q89�6K8AVU 9QT SW4AVK�8 T8:T8UUKQAU D8VY88A VJ8 aVJ 4AF 
)aVJ SW4AVK�8 Y8T8 RQUKVK�8I UK:AK�64AV�� FK998T8AV 9TQ� \8TQI 
4AF KA6T84U8F YKVJ KA6T84UKA: SW4AVK�8U E(K:Z N97Z 3W4AVK�8 
T8:T8UUKQAU 4DQ�8 VJ8 )aVJ SW4AVK�8 Y8T8 AQV UK:AK�64AVZ 
3W4FT4VK6 6Q89�6K8AVU 9QT SW4AVK�8 T8:T8UUKQAU Y8T8 QA�� 
UK:AK�64AV D8VY88A VJ8 ))VJ 4AF �%VJ SW4AVK�8UZ �KA84T 
6Q89�6K8AVU 64�6W�4V8F 9QT VJ8 �84UV USW4T8U 4AF VJ8 1aVJI 
aMVJ 4AF caVJ �KA84T SW4AVK�8 T8:T8UUKQAU Y8T8 4�� UK:AK�� 
64AV�� FK998T8AV 9TQ� 6Q89�6K8AVU 64�6W�4V8F 9QT VJ8 T4A� 
FQ�K\8F AW�� �QF8� E� � MZMN KA 4�� 64U8U7Z 
�A43 �AK8G6Q 
�J8T8 Y4U 4 UK:AK�64AV RQUKVK�8 6QTT8�4VKQA D8VY88A �Q: 
VT4AU9QT�8F U88F UK\8 4AF �Q: VT4AU9QT�8F 1` &�O 
6QAV8AV E� � MZ%aI � � N%)I � � MZMMNI (K:Z 27Z (QTV� Q9 
VJ8U8 UR86K8U Y8T8 4�UQ U4�R�8F D� �JQ�RUQA EN��M7Z ]WT 
U8V Q9 UR86K8U Q�8T�4RUI DWV QWT 8UVK�4V8U Q9 U88F UK\8 4T8 
KAF8R8AF8AVZ �J8T8 Y4U AQ T8�4VKQAUJKR D8VY88A U88F UK\8 
4AF ,W�� �4�K�W� V8�R8T4VWT8I ,4AW4T� �KAK�W� V8�� 
R8T4VWT8 QT 4AAW4� RT86KRKV4VKQA ET8UW�VU AQV UJQYA7Z 
]A8 JWAFT8F 4AF VY8AV��QA8 Q9 VJ8 UR86K8U Y8T8 A4VK�8 
VQ VJ8 `4�K9QTAK4 �QT4Z b�QVK6 UR86K8U J4F UK:AK�64AV�� �QY8T 
1` &�O 6QAV8AVU E�1)MIN1N � 1Z'�I � � MZMMN7� JQY8�8TI 
VJ8 FKUVTKDWVKQAU Q9 A4VK�8 4AF 8�QVK6 UR86K8U YKVJ T8UR86V VQ 
,W�� �4�K�W� V8�R8T4VWT8I ,4AW4T� �KAK�W� V8�R8T4VWT8 
4AF 4AAW4� RT86KRKV4VKQA Y8T8 UK�K�4T E(K:U 14I D7Z �J8T8 
Y4UI JQY8�8TI 4 FKURTQRQTVKQA4V8 9T8SW8A6� Q9 8�QVK6U KA 
�4TKVK�8 6�K�4V8U 6J4T46V8TK\8F D� �QY UW��8T V8�R8T4� 
VWT8U 4AF T8�4VK�8�� JK:J ,4AW4T� �KAK�W� V8�R8T4VWT8UZ 
�A5W63 � �J8 T8�4VKQAUJKR D8VY88A �Q: 1`&�O 6QAV8AV E�DR7 4AF 
�Q: U88F UK\8 E:7Z 
�A5W63 � �J8 T8�4VKQAUJKR D8VY88A ,W�� �4�K�W� V8�R8T4VWT8 4AF ,4AW4T� �KAK�W� V8�R8T4VWT8 E47 4AF D8VY88A ,W�� �4�K�W� V8�� 
R8T4VWT8 4AF 4AAW4� RT86KRKV4VKQA ED7 9QT VJ8 UR86K8U KA QWT UVWF�Z (K��8F 6KT6�8U 4T8 A4VK�8 UR86K8U 4AF QR8A 6KT6�8U 4T8 8�QVK6UZ 
�J8A Y8 64�6W�4V8F VJ8 �84UV USW4T8U 4AF SW4AVK�8 T8:T8U� 
UKQAU 9QT AW6�84T &�O 6QAV8AV 4AF 8A�KTQA�8AV4� 946VQTU 
9QT A4VK�8U 4AF 8�QVK6U U8R4T4V8��I VJ8 T8UW�VU Y8T8 UK�K�4T KA 
UK:A 4AF �4:AKVWF8 VQ T8UW�VU 9QT A4VK�8U 4AF 8�QVK6U 
VQ:8VJ8T ET8UW�VU AQV RT8U8AV8F7Z +AV8T8UVKA:��I VJ8 �84A 
T4A:8 UK\8 Q9 A4VK�8 4AF 8�QVK6 UR86K8U Y4U AQV UK:AK�64AV�� 
FK998T8AV E64�6W�4V8F 4U 4 R4TV Q9 QWT 6�K�4V8 4A4��UKUI T8UW�VU 
AQV UJQYA7Z 
(K9V��QA8 R8T68AV Q9 VJ8 UR86K8U U4�R�8F Y8T8 R8T8AAK4�UZ 
�J8 �84A 1` &�O 6QAV8AV Q9 R8T8AAK4�U EcZ2' �DR7 Y4U 
AQV UK:AK�64AV�� :T84V8T VJ4A VJ4V Q9 4AAW4�U E'ZN� �DRI 
�N��IN�a � <MZ�NI � � ��7Z OAAW4�U V�RK64��� J4F T4A:8U 
�A5W63 � �J8 R8T68AV4:8 Q9 4AAW4�U KA QWT U4�R�8 E6Q�W�AU7 4AF 
VJ8 8AVKT8 `4�K9QTAK4 �QT4 ED�46� �KA87 4U 4 9WA6VKQA Q9 UR86K8U 
UR86K�6 8UVK�4V8U 9QT ,W�� �4�K�W� V8�R8T4VWT8 E47 ,4AW4T� 
�KAK�W� V8�R8T4VWT8 ED7 4AF 4AAW4� RT86KRKV4VKQA E67Z 
YKVJ JK:J8T �84A ,W�� �4�K�W� V8�R8T4VWT8U 
E�N��IN�a � 2ZN�I � � MZMMN7I JK:J8T ,4AW4T� �KAK�W� V8�� 
R8T4VWT8U E�N��IN�a � %ZN�I � � MZMMN7 4AF �QY8T 4AAW4� 
RT86KRKV4VKQA E�N��IN�a � �1ZNaI � � MZM27I YJK6J 9Q��QYU 
VJ8 RTQAQWA68F VT8AF 9QT VJ8 8AVKT8 `4�K9QTAK4 �QT4 
E(K:Z %4<67Z 
]9 VJ8 22% UR86K8U Q9 �AQYA R�QKF�I 1Na Y8T8 FKR�QKF 
4AF NN� Y8T8 RQ��R�QKFZ �Q��R�QKF UR86K8U J4F UK:AK�64AV�� 
:T84V8T 1` &�O 6QAV8AVU 6Q�R4T8F YKVJ FKR�QKF UR86K8U 
E�84A �Z1� 4AF aZc% �DRI T8UR86VK�8��I �1NaINN� � �'ZM'cI 
� � MZMMN7Z �J8A 4A4��U8F D� �K�6Q�QA5U VYQ�U4�R�8 V8UVI 
VJ8 �84A ,W�� �4�K�W� V8�R8T4VWT8 KAUKF8 VJ8 T4A:8U Q9 
RQ��R�QKF UR86K8U Y4U AQV UK:AK�64AV�� :T84V8T VJ4A VJ4V 9QT 
FKR�QKF UR86K8U E�1NaINN� � MZaMI � � ��7Z *QY8�8TI 
RQ��R�QKFU FKF J4�8 UK:AK�64AV�� :T84V8T �84A 4AAW4� 
RT86KRKV4VKQA E�1NaINN� � <2ZaMI � � MZMMN7 4AF �QY8T 
,4AW4T� �KAK�W� V8�R8T4VWT8U 8UVK�4V8U E�1NaINN� � 2Z''I 
� � MZMMN7Z 
� � �V7�� ��0  
]WT 4A4��UKU JK:J�K:JVU VJ8 6Q�R�8�KV� Q9 VJ8 T8�4VKQAUJKRU 
D8VY88A AW6�84T &�O 6QAV8AV 4AF 8A�KTQA�8AV4� 6QAFK� 
VKQAUZ �R86K8U YKVJ U�4�� 1`��4�W8U RT8FQ�KA4V8 KA 4�� 
8A�KTQA�8AVUZ �R86K8U YKVJ �4T:8 1`��4�W8U V8AF VQ Q66WT 
4V KAV8T�8FK4V8 ,W�� �4�K�W� V8�R8T4VWT8UI F86�KAKA: KA 
9T8SW8A6� 4V DQVJ 8�VT8�8U 4�QA: VJ8 ,W�� �4�K�W� 
V8�R8T4VWT8 :T4FK8AVI 4AF 4�UQ F86�KAKA: YKVJ F86T84UKA: 
4AAW4� RT86KRKV4VKQAZ ]WT 4A4��UKU T8SWKT8F AQAVT4FKVKQA4� 
UV4VKUVK64� V86JAKSW8U AQV QA�� D864WU8 Q9 VJ8 AQA�AQT�4�KV� 
Q9 VJ8 F4V4 DWV 4�UQ D864WU8 Q9 VJ8 A4VWT8 Q9 QWT 
J�RQVJ8U8U EKZ8Z VJ4V UR86K8U YKVJ �4T:8 1`��4�W8U YQW�F D8 
KA9T8SW8AV KA 8�VT8�8 8A�KTQA�8AVU7Z �8 F8�QAUVT4V8 VJ8 
WVK�KV� Q9 SW4AVK�8 T8:T8UUKQA KA 6Q�DKA4VKQA YKVJ T4AFQ�� 
K\4VKQA V8UVU 9QT UV4VKUVK64� KA98T8A68 Q9 6Q�R�8� F4V4 
FKUVTKDWVKQAU 4AF J�RQVJ8U8U UW6J 4U VJ8U8Z �J8 �8VJQF 
UWRRQTVU QWT J�RQVJ8UKU VJ4V AW6�84T &�O 6QAV8AV D� 
8A�KTQA�8AV T8�4VKQAUJKRU 4T8 UVTQA:8T 9QT UR86K8U YKVJ 
�4T:8T 1`��4�W8UI YKVJ T8�4VK�8�� �KVV�8 6J4A:8 KA �84A 
1`��4�W8UZ ]WT T8UW�VU KAFK64V8 VJ4V UJK9VU KA 1` &�O 
6QAV8AV YKVJ 8A�KTQA�8AV4� 6QAFKVKQAU F8R8AF QA VJ8 
T4A:8 Q9 8A�KTQA�8AV4� :T4FK8AVU U4�R�8FI YJK6J �4� J8�R 
VQ 8�R�4KA YJ� DQVJ RQUKVK�8 4AF A8:4VK�8 6QTT8�4VKQAU J4�8 
D88A 9QWAF KA VJ8 R4UVZ 
+9 VJ8 4A4��UKU KU R8T9QT�8F YKVJ ,4AW4T� �KAK�W� 
V8�R8T4VWT8UI UR86K8U YKVJ �4T:8 1`��4�W8U D86Q�8 �8UU 
9T8SW8AV YKVJ KA6T84UKA: V8�R8T4VWT8I UK�K�4T VQ VJ8 ,W�� 
�4�K�W� V8�R8T4VWT8 4A4��UKUZ �A�K�8 VJ8 ,W�� �4�K�W� 
V8�R8T4VWT8 4A4��UKUI VJ8 9T8SW8A6� Q9 UR86K8U YKVJ �4T:8 
1`��4�W8U FQ8U AQV F86T84U8 4V VJ8 6Q�F8UV 8�VT8�8Z �R86K8U 
YKVJ �QY ,W�� �4�K�W� V8�R8T4VWT8U KAUKF8 VJ8KT :8Q� 
:T4RJK64� T4A:8U FQ AQV A868UU4TK�� J4�8 �QY ,4AW4T� 
�KAK�W� V8�R8T4VWT8U� RTK�4TK�� 4U 4 T8UW�V Q9 VJ8 �4TKA8 
KA�W8A68 9QT UR86K8U T8UVTK6V8F VQ 6Q4UV4� 4T84U E(K:Z 147Z 
�JKU R4TVK4��� 8�R�4KAU VJ8 FKU6T8R4A6� D8VY88A VJ8 ,W�� 
�4�K�W� V8�R8T4VWT8 4AF ,4AW4T� �KAK�W� V8�R8T4VWT8 
4A4��U8UZ 
�J8 6Q�DKA8F 89986VU Q9 Y4V8T UVT8UU 4AF JK:J V8�R8T4� 
VWT8 UVT8UU �4� 4�R�K9� RWV4VK�8 8A�KTQA�8AV4� 89986VU QA 
AW6�84T &�O 6QAV8AV� 4AF 4AAW4� RT86KRKV4VKQA 4AF ,W�� 
�4�K�W� V8�R8T4VWT8 4T8 UVTQA:�� 6QTT8�4V8F 4V VJ8 JK:J 
V8�R8T4VWT8 8�VT8�8 E(K:Z 1D7Z �4T4��8� VQ VJ8 ,W�� �4�K�W� 
V8�R8T4VWT8 T8UW�VUI 4U 4AAW4� RT86KRKV4VKQA F86T84U8FI VJ8 
9T8SW8A6� Q9 UR86K8U YKVJ �4T:8 1`��4�W8U F86T84U8FZ 
*QY8�8TI VJ8T8 Y4U 4 U�4�� :TQWR Q9 UR86K8U YKVJ JK:J 
�84A 4AAW4� RT86KRKV4VKQA 8UVK�4V8U VJ4V 4�UQ J4F U�4�� 
1`��4�W8UZ O �4T:8 RTQRQTVKQA Q9 VJ8U8 UR86K8U Y8T8 9TQ� 
VJ8 6Q4UV4� D�W99U Q9 AQTVJ8TA `4�K9QTAK4I 4 T8:KQA VJ4V 4�UQ 
J4U �8T� 6QQ� ,W�� �4�K�W� V8�R8T4VWT8UZ +A 4FFKVKQAI 
�4A� Q9 VJ8U8 UR86K8U Y8T8 8�QVK6UZ P8AA8VV �B �DZ EN��)7 
9QWAF VJ4V KA�4UK�8 Y88FU J4F U�4��8T 1` &�O 6QAV8AVUI 
4AF VJ8 U4�8 Y4U VTW8 9QT QWT U4�R�8Z 
�J8T8 �4� D8 UK:AK�64AV 4��Q�8VTK6 6QAU8SW8A68U T8�4V8F 
VQ �4TK4VKQA KA AW6�84T &�O 6QAV8AV EP8AA8VV N�c'I N�)c� 
�TK68 N�))7Z �JKU J�RQVJ8UKU RTK�4TK�� T8�K8U QA UVTQA: 
RQUKVK�8 6QTT8�4VKQAU D8VY88A AW6�84T &�O 6QAV8AVI 68�� 
UK\8 4AF �KAK�W� :8A8T4VKQA VK�8I 4AF A8:4VK�8 6QTT8�4� 
VKQAU YKVJ 68�� FK�KUKQA T4V8 4AF :TQYVJ T4V8 EP8AA8VV N�cNI 
N�c1I N�cc� b�4AU �B �DZ N�c1� bFY4TFU C bAFTK\\K N�ca� 
�4A5V *Q9 N�ca� P8AA8VV �B �DZ N�)2� �QY9QTVJ C �TK�8 
N�)�7Z �W6�84T &�O 6QAV8AV V8AFU VQ D8 :T84V8T KA 
RQ��RQKF UR86K8UI KA UR86K8U YKVJ �4T:8 U88FUI 4AF KA 
R8T8AAK4�U 6Q�R4T8F YKVJ 4AAW4�U EP8AA8VV N�c1I N�)c� 
,QA8U C PTQYA N�c'� �JQ�RUQA N��M� �TK�8 �B �DZ N��c� 
P8AA8VV �B �DZ N��)� `JWA: �B �DZ N��)7Z �J8T8 KU �KVV�8 FQWDV 
VJ4V VJ8U8 T8�4VKQAUJKRU 4T8 :8A8T4� 4AF UVTQA:I DWV QWT 
�86J4AKUVK6 WAF8TUV4AFKA: 9QT YJ� VJ8� 8�KUV KU UVK�� 
KA6Q�R�8V8Z 
+A VJ8 6QAV8�V Q9 VJ8 �K98 JKUVQT� 4AF 68��W�4T 6QTT8�4VKQAU 
RT8U8AV8F 4DQ�8I VJ8 F86�KA8 KA �4�K�W� 1` &�O �4�W8U 
YKVJ KA6T84UKA: ,W�� �4�K�W� V8�R8T4VWT8 QT ,4AW4T� 
�KAK�W� V8�R8T4VWT8I 4AF YKVJ F86T84UKA: 4AAW4� RT86KRK� 
V4VKQAI �K:JV T8�86V 4A KA6T84U8F T8RT8U8AV4VKQA Q9 FKR�QKFUI 
4AAW4�U 4AF�QT U�4���U88F8F UR86K8UZ �J8T8 KU 4 UVTQA: VT8AF 
9QT 4A KA6T84U8F 4DWAF4A68 Q9 4AAW4�U YKVJ KA6T84UKA: ,W�� 
�4�K�W� 4AF ,4AW4T� �KAK�W� V8�R8T4VWT8UI 4AF 
F86T84UKA: 4AAW4� RT86KRKV4VKQAI DQVJ 9QT UR86K8U KA QWT 
4A4��UKU 4AF 46TQUU VJ8 8AVKT8 `4�K9QTAK4 �QT4 E(K:Z %7I 4AF 
RT8�KQWU KA�8UVK:4VQTU J4�8 T8RQTV8F VJ4V 4AAW4� UR86K8U 
J4�8 �QY8T 1`��4�W8U VJ4A R8T8AAK4�U EP8AA8VV N�)c� 
P8AA8VV �B �DZ N��)7Z *QY8�8TI KA QWT U4�R�8I 4AAW4� UR86K8U 
FKF AQV J4�8 UK:AK�64AV�� �QY8T 1`��4�W8U 6Q�R4T8F YKVJ 
R8T8AAK4�UZ &KR�QKF UR86K8U 4�UQ J4F �8UU 1` &�O 4AF J4F 
UK:AK�64AV�� �QY8T �84A 4AAW4� RT86KRKV4VKQA 4AF ,4AW4T� 
�KAK�W� V8�R8T4VWT8 8UVK�4V8UI DWV VJ8T8 Y4U AQV 4 
UK:AK�64AV FK998T8A68 9QT ,W�� �4�K�W� V8�R8T4VWT8Z 
�4TK4VKQA KA U88F UK\8 Y4U AQV 6QTT8�4V8F YKVJ ,W�� �4�K�W� 
V8�R8T4VWT8I ,4AW4T� �KAK�W� V8�R8T4VWT8 QT 4AAW4� 
RT86KRKV4VKQAZ �J8T89QT8I VJ8 9T8SW8A6� Q9 FKR�QKF UR86K8U 
QA�� R4TVK4��� 6QAVTKDWV8U VQ VJ8 T8FW68F 4DWAF4A68 Q9 
UR86K8U YKVJ �4T:8 1`��4�W8U KA T8:KQAU YKVJ JK:J V8�R8T� 
4VWT8U 4AF �QY �84A 4AAW4� RT86KRKV4VKQAI YJK�8 �4TK4VKQA KA 
U88F UK\8 4AF VJ8 9T8SW8A6� Q9 4AAW4�U FQ8U AQV 6QAVTKDWV8 
VQ VJ8 QDU8T�8F R4VV8TAZ 
]VJ8T UVWFK8U J4�8 8�4�KA8F T8�4VKQAUJKRU D8VY88A 1` 
&�O 6QAV8AV 4AF R�4AV R8T9QT�4A68 KA T8URQAU8 VQ 
4TVK�6K4� V8�R8T4VWT8 VT84V�8AVUZ (QT 8�4�R�8I �JQ�RUQA 
EN��M7 9QWAF 4 A8:4VK�8 6QTT8�4VKQA D8VY88A VJ8 �KAK�W� 
V8�R8T4VWT8 9QT :8T�KA4VKQA 4AF 1` &�O 6QAV8AVI YJK6J 
RTK�4TK�� T8�86V8F 4A 4DU8A68 Q9 UR86K8U YKVJ �4T:8 
1`��4�W8U VJ4V T8SWKT8F JK:J V8�R8T4VWT8U 9QT :8T�KA4VKQAZ 
+A 4FFKVKQAI �46�K��K�T4� C �TK�8 EN��a7 9QWAF VJ4V 
UR86K8U �QT8 T8UKUV4AV VQ 4TVK�6K4� 6Q�F V8�R8T4VWT8 VT84V� 
�8AVU Y8T8 �QT8 �K�8�� VQ J4�8 �4T:8 1`��4�W8UZ �J8U8 
QDU8T�4VKQAU 4T8 6QAUKUV8AV YKVJ QWT ,4AW4T� �KAK�W� 
V8�R8T4VWT8 4A4��UKUZ �46�K��K�T4� C �TK�8 EN��a7 FQ AQV 
RTQRQU8 4 �86J4AKU�I DWV UV4V8 VJ4V VJKU T8�4VKQAUJKR J4U 
4TKU8A 9TQ� BBR4T4��8� 89986VU Q9 A4VWT4� U8�86VKQA T4VJ8T VJ4A 
4A� KAJ8T8AV 9WA6VKQA4� T8�4VKQAUJKRU D8VY88A :8AQ�8 UK\8 
4AF 9TQUV U8AUKVK�KV�55Z +V UJQW�F D8 AQV8F VJ4V U8�86VKQA 
RT8UUWT8U 46VKA: QA AW6�84T &�O 6QAV8AV 4�QA8 4AF 
VJTQW:J 9WA6VKQA4� T8�4VKQAUJKRU D8VY88A AW6�84T &�O 
6QAV8AV 4AF QVJ8T 4UR86VU Q9 68��W�4T RJ�UKQ�Q:� �4� DQVJ 
6QAVTKDWV8 VQ VJ8 QDU8T�8F T8�4VKQAUJKRU YKVJ 8A�KTQA�8AV4� 
946VQTUZ 
]�8T VYQ�VJKTFU Q9 VJ8 UR86K8U U4�R�8F KA QWT UVWF� Y8T8 
AQV A4VK�8 VQ `4�K9QTAK4Z `WTT8AV 8UVK�4V8U UW::8UV VJ4V 
4RRTQ�K�4V8�� QA8�8K:JVJ Q9 VJ8 `4�K9QTAK4 �QT4 KU AQY 
6Q�RQU8F Q9 KA�4UK�8 QT A4VWT4�K\8F UR86K8U E`4�(QT4 1MMN7Z 
�J8 8ATK6J�8AV Q9 AQA�A4VK�8 UR86K8U KA QWT 4A4��U8U 
Q66WTU D864WU8 VJ8T8 4T8 �QT8 8UVK�4V8U Q9 1` &�O 
6QAV8AV 9QT Y88F� bWTQR84A UR86K8UZ �8 98�V VJ4V VJ8T8 Y4U 
AQ � HJ��J� T84UQA VQ 8�6�WF8 AQA�A4VK�8 UR86K8U 9TQ� QWT 
4A4��UKUZ O�VJQW:J VJ8� �4� J4�8 J4F �8UU VK�8 VQ T846J 
VJ8KT QRVK�4� FKUVTKDWVKQA YKVJ T8UR86V VQ 8A�KTQA�8AV4� 
R4T4�8V8TUI VJKU UJQW�F AQV KA�W8A68 QWT T8UW�VU WA�8UU 
VJ8T8 KU 4 DK4U 9QT AQA�A4VK�8 UR86K8U VQ �K�8 4V QA8 8�VT8�8 
Q9 VJ8KT VQ�8T4A68 DT84FVJZ b�QVK6 UR86K8U KA QWT U4�R�8 FKF 
J4�8 UK:AK�64AV�� �QY8T 1` &�O 6QAV8AVUI YJK6J 6QA6WT 
YKVJ T8UW�VU Q9 P8AA8VV �B �DZ EN��)7I DWV 4A4��U8U Q9 1` 
&�O 6QAV8AV 4AF 6�K�4V8 KA�Q��KA: A4VK�8U 4AF 8�QVK6U 
4�QA8 RTQFW68F UK�K�4T T8UW�VUZ +AV8T8UVKA:��I VJ8 4�8T4:8 
T4A:8 UK\8 Q9 A4VK�8 4AF AQA�A4VK�8 UR86K8U Y4U AQV 
UK:AK�64AV�� FK998T8AVZ 
b6Q�Q:KUVU J4�8 :K�8A 6QAUKF8T4D�8 4VV8AVKQA VQ VJ8 
RTQD�8� Q9 �AFKA: 4AF KAV8TRT8VKA: DQWAF4TK8UI QT �K�KVUI 
VQ 6Q�R�8� DK�4TK4V8 FKUVTKDWVKQAUZ �J8T8 4T8 UV4VKUVK64� 
RTQR8TVK8U Q9 VJ8 FKUVTKDWVKQA Q9 RQKAVU YKVJKA VJ8 BB6�QWF55 
VJ4V �4� 4�UQ D8 Q9 86Q�Q:K64� KAV8T8UV D8�QAF YJ4V KU 
64RVWT8F D� VT4FKVKQA4� �84A T8:T8UUKQA V86JAKSW8UZ 
3W4AVK�8 T8:T8UUKQA J4U D88A WU8F 9QT VJKU 8AF84�QWTI �8V UQ 
94T QA�� 9QT 8�VT8�8 SW4AVK�8U Q9 �KA84T 9WA6VKQAU E�6J4T9 
�B �DZ N��)� `4F8 �B �DZ N���7Z bUVK�4VKA: VJ8 8AVKT8 8AU8�D�8 
Q9 SW4AVK�8 T8:T8UUKQA 9WA6VKQAU Ea � � � �a7 �K8�FU 4 �QT8 
6Q�R�8V8 �K8Y Q9 VJ8 T8�4VKQAUJKR D8VY88A VYQ �4TK4D�8U AQV 
8A64RUW�4V8F D� 6J4A:8U KA �84A T8:T8UUKQA 9WA6VKQAUI 4AF 
AQV A868UU4TK�� QDU8T�4D�8 D� 8�4�KAKA: QA�� VJ8 8�VT8�8 
SW4AVK�8 9WA6VKQAU QT D� 8UVK�4VKA: �K�KVU D� QVJ8T �84AUZ 
�J8 �8VJQF Y4U R4TVK6W�4T�� WU89W� KA QWT 4A4��UKU 9QT 
RTQ�KFKA: SW4AVKV4VK�8 8�KF8A68 VJ4V VT8AFU VQY4TFU T8FW68F 
AW6�84T &�O 6QAV8AV YKVJ KA6T84UKA: ,W�� �4�K�W� 4AF 
,4AW4T� �KAK�W� V8�R8T4VWT8I 4AF YKVJ F86T84UKA: 4AAW4� 
RT86KRKV4VKQAI Y8T8 UVTQA:8T 9QT UR86K8U YKVJ �4T:8T 
1`��4�W8UZ �J8 VJ8QT� 9QT SW4AVK�8 T8:T8UUKQA KU Y8�� 
F8�8�QR8F 4AF KU R4TVK6W�4T�� 4RRTQRTK4V8 9QT 6Q�R�8� 
86Q�Q:K64� F4V4Z 
�J8T8 UJQW�F D8 4 6QAVKAW8F 899QTV VQ QDV4KA 8UVK�4V8U 
Q9 AW6�84T &�O 6QAV8AVU 9QT VJ8 A4VK�8 �QT4 Q9 �QTVJ 
O�8TK64 KA 4FFKVKQA VQ 8�QVK6UZ OU KA9QT�4VKQA QA VJ8 
6�K�4V8 4AF :8Q:T4RJK64� FKUVTKDWVKQA Q9 R�4AV UR86K8U 
D86Q�8U �QT8 T8�A8FI 4A4��U8U UW6J 4U VJ8 QA8U 
RT8U8AV8F J8T8 UJQW�F D8 T8�KUKV8FZ bA�KTQA�8AV4� 6QTT8� 
�4VKQAU YKVJ AW6�84T &�O 6QAV8AV �4� T8RT8U8AV 9WA6� 
VKQA4� T8�4VKQAUJKRU D8VY88A 68��W�4T 4AF YJQ�8 R�4AV 
RJ�UKQ�Q:� 4AF 8A�KTQA�8AV4� 946VQTUZ *QY8�8TI VJ8U8 
T8�4VKQAUJKRU �4� 4�UQ 4TKU8 9TQ� 6QTT8�4V8F U8�86VKQA 
RT8UUWT8U 46VKA: FKT86V�� QA AW6�84T &�O 6QAV8AVZ 
�8:4TF�8UU Q9 VJ8KT 64WU4� A4VWT8I �4TK4VKQA KA AW6�84T 
&�O 6QAV8AV 4RR84TU VQ D8 4A K�RQTV4AV J8TKV4D�8 VT4KV 
VJ4V 6QAVTKDWV8U VQ RJ�UKQ�Q:K64�I �K98 JKUVQT� 4AF 6�K�4VK6 
FK998T8AVK4VKQA D8VY88A UR86K8UZ +A 4A 4:8 Q9 9WA6VKQA4� 
:8AQ�K6U KV F8U8T�8U 9WTVJ8T 4VV8AVKQAZ 
�V�0�9�������0��  
�8 VJ4A� �Q:8T -Q8A�8T 9QT J8�R YKVJ VJ8 SW4AVK�8 
T8:T8UUKQA 4A4��UKU� &�KVTK �8VTQ�I b�K\4D8VJ *4F��I �KT:KAK4 
�4�DQV 4AF ,QJ4AA �TK8�JWD8T 9QT J8�R9W� FKU6WUUKQA� 
�4FK�4 PJ4U�4TI �8VQ ��998�8TI -4VJ8TKA8 �T8UVQAI �4VJ4A 
�4AF8TUI &��4A �6JYK�� 4AF �8F �QA: 9QT J8�R9W� 
6Q��8AVU VJ4V K�RTQ�8F VJ8 �4AWU6TKRVZ �JKU UVWF� Y4U 
9WAF8F KA R4TV 9TQ� 4 �TK�O:8A6� E&]bI ��(I ��&O7 
�T4KAKA: �T4AV KA ��4AV PKQ�Q:�I 4A ��( &KUU8TV4VKQA 
+�RTQ�8�8AV �T4AV E+P����M11�a� `O-7 4AF 98��QYUJKR 
UWRRQTV 9TQ� VJ8 `8AV8T 9QT b�Q�WVKQA4T� �VWFK8U 4V 
�V4A9QTF �AK�8TUKV� E`O-7Z 
*� � �*�0V��  
OWUVKAI �Z�ZI �K6JQ��UI OZ]Z C �4T:W�8UI `Z�Z EN��M7Z �84UWT8� 
��8 bW64��RVWU UR86K8UZ �E�DA V�P��J�H,-I 'MI N'N<NccZ 
�8AV Q9 VJ8 T84�K\8F SW4�KV4VK�8 AK6J8� 8A�KTQA�8AV4� AK6J8U Q9 
O�FW�Q�I �Z�Z EN�2N7Z -4T�Q�U�UV8�4VKUJ68 WAV8TUW6JWA:8A 
F8T 94�K�K8 �T4�KA88AZ �MDDA �HHDA ��BA ��P�B �D�PB �J��FI %%I 
N<%1)Z 
P4�8TI *Z�Z EN�c17Z �88F Y8K:JV KA T8�4VKQA VQ 8A�KTQA�8AV4� 
6QAFKVKQAU KA `4�K9QTAK4Z �E�D��GI a2I ��c<NMNMZ 
P8AA8VVI �Z&Z EN�cN7Z �J8 FWT4VKQA Q9 �8KQUKUZ �J�EA ��G�D ��EA 
��PF�P �I Nc)I 1a�<1caZ 
P8AA8VVI �Z&Z EN�c17Z �W6�84T &�O 6QAV8AV 4AF �KAK�W� :8A� 
8T4VKQA VK�8Z �J�EA ��G�D ��EA ��PF�P� ���DA �E�AI N)NI NM�<N2aZ 
P8AA8VVI �Z&Z EN�c'7Z &�O 4�QWAVI �4VKVWF8I 4AF 6TQR R�4AV 
FKUVTKDWVKQAZ �PN�J�PA ��H ��BAI N'I �2<NM)Z 
P8AA8VVI �Z&Z EN�cc7Z �J8 VK�8 4AF FWT4VKQA Q9 �8KQUKUA �,�DA 
�J�P-A ��G�D ��EA ��PF�P �I 1ccI 1MN<11'Z 
P8AA8VVI �Z&Z EN�)c7Z �4TK4VKQA KA :8AQ�K6 9QT� KA R�4AVU 4AF KVU 
86Q�Q:K64� K�R�K64VKQAUZ ��Y �,GB�D���-BI NM'I Ncc<1MMZ 
P8AA8VVI �Z&ZI ��KVJI ,ZPZ C �8YKU ��KVJI �Z+Z EN�)17Z &�O 
4�QWAVU Q9 4A:KQUR8T�U 9TQ� VJ8 OAV4TVK6 4AF �QWVJ �8QT:K4Z 
�PN�J�PA ��HA ��BAI 11I 2Mc<2N)Z 
P8AA8VVI �Z&ZI *8U�QR�*4TTKUQAI ,Z�ZI ��KVJI ,ZPZ C �4TFI ,Z�Z 
EN�)27Z &�O F8AUKV� KA �KVQVK6 4AF �8KQVK6 �8V4RJ4U8 6JTQ� 
�QUQ�8U Q9 R�4AVU 4AF 4AK�4�UZ SA L�DD �E�AI '2I Nc2<Nc�Z 
P8AA8VVI �Z&ZI �8KV6JI +Z,Z C *4AUQAI �Z EN��)7Z &�O 4�QWAVU KA 
VYQ U4�R�8U Q9 4A:KQUR8T� Y88FUZ �PPA ��BAI )1I N1N<N2%Z 
P8AA8VVI �Z&ZI PJ4AFQ�I �Z C �8KV6JI +Z,Z E1MMM7Z �W6�84T &�O 
4�QWAVU KA 4A:KQUR8T�U 4AF VJ8KT �QF8TA WU8U < )Mc A8Y 
8UVK�4V8UZ �PPA ��BAI )'I )a�<�M�Z 
P8AA8VVI �Z&ZI `Q�I OZ�Z C �8KV6JI +Z,Z E1MMN7Z OA:KQUR8T� &�OZ 
`��4�W8U F4V4D4U8Z .��� FQ6W�8AV0Z ��� JVVR���YYYZTD:�8� 
YZQT:ZW��6�4��F4V4D4U8NZJV��Z`QAUW�V8F���N�1MMNZ 
PW6JKAU��I �Z EN��N7Z �J8 VJ8QT� 4AF RT46VK68 Q9 SW4AVK�8 T8:T8U� 
UKQAZ &KUU8TV4VKQAZ *4T�4TF �AK�8TUKV�I `4�DTKF:8I �4UU46JW� 
U8VVUI ��OZ 
`468T8UI �ZbZI �468I `Z&ZI �W:AQ\\4I �Z�Z�ZI -QVUQAKUI �ZI 
`8664T8��KI �Z C `KQAKAKI �Z�Z EN��)7Z �8AQ�8 UK\8 �4TK4VKQAU 
YKVJKA ��-GHGJMO N�DD�-MO� 6QTT8�4VKQAU YKVJ 6JTQ�QUQ�4� 
VT4KVUI 8A�KTQA�8AV4� 946VQTU 4AF R�4AV RJ8AQV�RK6 6J4T46V8T� 
KUVK6U 4AF D8J4�KQT KA T8RTQFW6VKQAZ �,��J�BA �HHDA ��P�BAI �'I 
aa�<a'cZ 
`4F8I PZ�Z C �K6J4TFUI ,Z&Z EN��'7Z �8T�WV4VKQA V8UV 9QT �84UV 
4DUQ�WV8 F8�K4VKQA T8:T8UUKQAZ ���O�BJ�E-I a1I ))'<�M1Z 
`4F8I PZ�ZI �8TT8��I ,Z�Z C �6JTQ8F8TI �Z�Z EN���7Z bUVK�4VKA: 
89986VU Q9 �K�KVKA: 946VQTU YKVJ T8:T8UUKQA SW4AVK�8UZ �E�D��GI )MI 
2NN<212Z 
`4�(�QT4 E1MMN7Z `4�(�QT4� +A9QT�4VKQA QA `4�K9QTAK4 R�4AVU 9QT 
8FW64VKQAI T8U84T6J 4AF 6QAU8T�4VKQAZ .Y8D 4RR�K64VKQA0Z E1MMM7 
P8T�8�8�I `4�K9QTAK4� �J8 `4�(�QT4 &4V4D4U8 .��� FQ6W�8AV0Z 
��� JVVR���YYYZ`4��QT4Z]T:`QAUW�V8F�N1�Na�1MMNZ 
`4�4�K8T���KVJI �Z EN�)a7Z �,� �N�DMB��P �� ��P�O� ��R�Z ,QJA �K�8� 
4AF �QAUI �8Y ;QT�Z 
`8664T8��KI �ZI (4�KU9Q66QI bZ C `KQAKAKI �Z�Z EN��17Z �4TK4VKQA KA 
:8AQ�8 UK\8 4AF QT:4AK\4VKQA YKVJKA J8�4R�QKF c�-BME� �JMPF�PT 
�E���Z �,��J�BA �HHDA ��P�BAI )2I 1c2<1c)Z 
`JWA:I ,ZI �88I ,Z*ZI OTW�W:4A4VJ4AI -ZI �T489I �Z�Z C �R86JVI 
,ZbZ EN��)7Z �8�4VKQAUJKRU D8VY88A AW6�84T &�O 6QAV8AV 4AF 
U88F 4AF �849 UK\8 KA �Q�D84AZ �,��J�BA �HHDA ��P�BAI �'I NM'%< 
NM')Z 
`T8D8TI *Z�Z`ZI &4�K8UI �Z�ZI (T4A6KUI &Z C �4��8TI *Z&Z EN��%7Z 
�4TK4VKQA KA &�O ` �4�W8 KA A4VWT4� RQRW�4VKQAU Q9 ��EBGD�-
�D�O�J�B�Z ��Y �,GB�D���-BI N1)I aaa<a'NZ 
&4��I `ZI �8K�UQAI �Z�Z C �JK��KRUI &Z�Z EN��%7Z O UV4VKUVK64��VQRQ� 
:T4RJK6 �QF8� 9QT �4RRKA: 6�K�4VQ�Q:K64� RT86KRKV4VKQA Q�8T 
�QWAV4KAQWU V8TT4KAZ SA �HHDA V�B��J�GI 22I N%M<Na)Z 
&4��I `ZI �4��QTI �Z C �KDUQAI �Z EN��c7Z �J8 ��+�� 4RRTQ46J VQ 
�4RRKA: RT86KRKV4VKQA 4AF V8�R8T4VWT8Z baB, L�P��J�PE� �P �HHD��F 
LD�O�B�D��G� �O�J�E�P V�B��J�D���E�D ��E��BG� ��P�� �.A� NM<N1A 
bFY4TFUI �ZOZ C bAFTK\\KI ,Z�Z EN�ca7Z `8�� UK\8 AW6�84T UK\8 4AF 
&�O 6QAV8AV T8�4VKQAUJKRU KA ��--GH�MOZ L�PA SA ��P�BA LGB�DAI NcI 
N)N<N)'Z 
b�4AUI �Z�ZI �88UI *ZI �A8��I `Z�Z C �WAI �Z EN�c17Z �J8 T8�4VKQA 
D8VY88A AW6�84T &�O 4�QWAV 4AF VJ8 FWT4VKQA Q9 VJ8 �KVQVK6 
6�6�8Z L,J�O�-�O�- ��F�GI 2I 1%<2NZ 
(T4A��KAI ,Z EN��)7Z �T8FK6VKA: VJ8 FKUVTKDWVKQA Q9 UJTWD UR86K8U KA 
UQWVJ8TA `4�K9QTAK4 9TQ� 6�K�4V8 4AF V8TT4KA�F8TK�8F �4TK4D�8UZ 
SA .���B�B��P �E�AI �I c22<c%)Z 
�TK�8I ,Z�Z C �QY9QTVJI �ZOZ EN�)17Z �4TK4VKQA KA :8AQ�8 UK\8 < 
4A 86Q�Q:K64� KAV8TRT8V4VKQAZ ��BMJ�I 1��I NaN<Na2Z 
�TK�8I ,Z�ZI �J46��Q6�I �Z�Z C P4AFI �Z�Z EN�)a7Z �W6�84T 
&�O 6QAV8AVUI UJQQV RJ8AQ�Q:� 4AF UR86K8U 6Q�8�KUV8A68 
KA 4 �K�8UVQA8 :T4UU�4AF 6Q��WAKV�Z ��Y �,GB�D���-BI NMMI 
%2a<%%aZ 
�TK�8I ,Z�ZI �JQ�RUQAI -ZI *WAVI �ZI *QF:UQAI ,Z�ZI `QTA8�KUU8AI 
,Z*Z`ZI �QTKUQAI +Z*ZI *8AFT�I �ZOZ(ZI OUJ8AF8AI �Z�ZI OU�8YI 
OZ�ZI P4AFI �Z�ZI PQQVJI �ZbZI PQUU4TFI `Z`ZI `4�RD8��I PZ&ZI 
`QQR8TI ,ZbZ�ZI &4�KUQAI OZ�ZI �WRV4I �Z�ZI *4��I �ZI *4AFI 
&Z�ZI *4AA4JI �ZOZI *K��K8TI �Z*ZI *QF�KAUQAI &Z,ZI ,4�K�KI OZI 
�KWI �ZI �46�8�I ,Z�Z�ZI �4VVJ8YUI �ZI �QY9QTVJI �ZOZI �84�I 
OZ�ZI �84F8TI �Z,ZI �8K�KA:I -ZI �QUU�(T4U8TI �ZI �R8A68TI �ZbZI 
�WVVQAI (ZI �4U�8TI &ZbZ C �JQTR8I �Z`Z EN��c7Z +AV8:T4V8F 
U6T88AKA: �4�KF4V8U RTK�4T� 4�8U Q9 UR86K4�K\4VKQA KA R�4AVUZ 
��C�-I c�I 1a�<1)NZ 
*K6��4AI ,Z`Z EN��27Z �,� S�H-�P V�PM�D �� ���,�J �D�PB- �� L�D���JP��Z 
�AK�8TUKV� Q9 `4�K9QTAK4 �T8UUI P8T�8�8�I `OZ 
,QJAUVQAI ,Z�ZI P8AA8VVI �Z&ZI �4�DWTAI OZ�ZI �4�DT4KVJI &Z�Z C 
�TK68I *Z,Z EN���7Z �898T8A68 UV4AF4TFU 9QT F8V8T�KA4VKQA Q9 
&�O 6QAV8AV Q9 R�4AV AW6�8KZ �OA SA ��BAI )'I 'M�<'N2Z 
,QA8UI �Z�Z C PTQYAI �Z�Z EN�c'7Z `JTQ�QUQ�8 8�Q�WVKQA 4AF 
&�O �4TK4VKQA KA LJ�H�-Z ��J�F�BGI 2'I �N<NM%Z 
-AK:JVI `ZOZ C O6�8T��I &Z&Z E1MMN7Z `QTT8�4V8F 8�Q�WVKQA Q9 
6J�QTQR�4UV J84V UJQ6� RTQV8KA 8�RT8UUKQA KA 6�QU8�� T8�4V8F R�4AV 
UR86K8UZ �OA SA ��BAI )) E27I %NN<%N)Z 
-Q8A�8TI �Z C P4UU8VVI �Z EN�c)7Z �8:T8UUKQA SW4AVK�8UZ �E�P�O�T 
BJ�E�I %'I 22<aMZ 
-Q8A�8TI �Z C *4��Q6�I -Z(Z E1MMN7Z 3W4AVK�8 T8:T8UUKQA� 4A 
KAVTQFW6VKQAZ SA �E�P�O�E ��J-H�EB�N�-I KA RT8UUZ 
-Q8A�8TI �ZI �:I �Z C �QTVAQ�I �Z EN��%7Z 3W4AVK�8 U�QQVJKA: 
UR�KA8UZ ���O�BJ�C�I )NI 'c2<')MZ 
-Q8A�8TI �Z C �QTVAQ�I �Z EN��'7Z 3W4AVK�8 T8:T8UUKQAZ �AK�8TUKV� 
Q9 +��KAQKU 4V �TD4A4�`J4�R4K:AI `Q��8:8 Q9 `Q��8T68 4AF 
PWUKA8UU OF�KAKUVT4VKQAI ]9�68 Q9 �8U84T6J �QT�KA: �4R8T �c< 
MNMMZ 
�8�KAI &ZOZ C (WAF8TDWT:I �Z�Z EN�c�7Z �8AQ�8 UK\8 KA 4A:KQ� 
UR8T�U� V8�R8T4V8 �8TUWU VTQRK64� UR86K8UZ �OA ��BMJ�D�-BI NN%I 
c)%<c�aZ 
�46�K��K�T4�I `Z�Z C �TK�8I ,Z�Z EN��a7Z �8AQ�8 UK\8 RT8FK6VU 
9TQUV T8UKUV4A68 KA PTKVKUJ J8TD468QWU R�4AVU� +�R�K64VKQAU 9QT 
T4V8U Q9 �8:8V4VKQA T8URQAU8 VQ :�QD4� Y4T�KA:Z cMPEA �E�DAI �I  
21M<21aZ 
�4A��I PZ(Z,Z EN��c7Z ��PF�O�R�B��P� ���B-BJ�H �PF V�PB� L�JD� V�B,�F-
�P ���D��GZ `J4R�4A C *4��I �8Y ;QT�Z 
�K�U6�8I ,Z�Z EN�'c7Z �4TK4VKQA KA &�O 6QAV8AV KA U8�8T4� :��� 
AQUR8T�UZ L�PA SA ��P�BA LGB�DAI �I cNc<c11Z 
�K�U6�8I ,Z�Z EN�cN7Z +AVT4UR86K�6 �4TK4VKQA Q9 &�O R8T 68�� 
D8VY88A H�E�� -�BE,�P-�- EPQA:Z7 `4TTZ RTQ�8A4A68UZ L,J�O�-�O�I 
21I 2%2<2a1Z 
�QY9QTVJI �ZOZ EN�)a7Z �4TK4VKQA KA AW6�84T &�O 4�QWAVU KA 
�QY8TKA: R�4AVU� 4A 86Q�Q:K64� 4A4��UKUZ �J& �J8UKUI �AK�8TUKV� 
Q9 �J89�8�FI �-A 
�QY9QTVJI �ZOZ C �TK�8I ,Z�Z EN�)�7Z +AVT4�RQRW�4VKQA �4TK4VKQA 
KA AW6�84T &�O 4�QWAVI 68�� UK\8 4AF :TQYVJ T4V8 KA ��� �PPM� 
�Z cMPEA �E�DAI 2I 1)�<1�aZ 
�4�Q�KAQI �Z C �QWU4I �Z�Z E1MMM7Z �4TK4VKQA Q9 AW6�84T &�O 
6QAV8AV KA VJ8 DK�QTWU UR86K8U Q9 ��PE,�E�JHM- E�8:W�KAQU487Z 
�PPA ��BAI )aI '�<c'Z 
�TK68I *Z,Z EN�))7Z �W6�84T &�O 6QAV8AV �4TK4VKQA YKVJKA 4A:KQ� 
UR8T� UR86K8UZ �N�DA �J�PF- �D�PB-I 1I a2<'MZ 
�TK68I *Z,ZI `J4�D8TUI -Z�Z C P46J�4AAI -Z EN�)N7Z �8Q:T4RJK6 
4AF 86Q�Q:K64� FKUVTKDWVKQA Q9 :8AQ�K6 &�O 6QAV8AV �4TK4VKQA 
KA V�EJ�-�J�- F�M�D�-�� EOUV8T468487Z ��BA ��R�BB�I N%1I %Na<%1'Z 
�4�DWTAI OZ�Z EN��M7Z �8AQ�8 UK\8 �4TK4VKQA KA �QWVJY8UV8TA 
�AKV8F �V4V8U +AFK4A �4K\8 4F4RV8F VQ �4TKQWU 4�VKVWF8UZ �N�DA 
�J�PF- �D�PB-I %I a2<acZ 
�4�DWTAI OZ�Z C OW:8TI ,ZOZ EN��M7Z �8AQ�8 UK\8 �4TK4VKQA KA ��� 
O�G- --HA O�G- 4F4RV8F VQ FK998T8AV 4�VKVWF8UZ �,��J�BA �HHDA ��P�BAI 
c�I %cM<%c%Z 
�4�DWTAI OZ�ZI �TK68I *Z,ZI ��KVJI ,Z&Z C �Q�FI ,Z�Z EN�)a7Z `�D4AF 
J8V8TQ6JTQ�4VKA 4AF &�O 6QAV8AV KA ��� O�G-Z �OA SA ��BAI c1I 
N'NM<N'NcZ 
�88�8UI �ZI (T4A6KUI &ZI &4�K8UI �Z�ZI �Q:8TUI *Z,Z C *QF�KAUQAI �Z�Z 
EN��)7Z �8AQ�8 UK\8 KU A8:4VK�8�� 6QTT8�4V8F YKVJ 4�VKVWF8 KA 
A4VWT4� RQRW�4VKQAU Q9 ��EBGD�- �D�O�J�B�Z �PPA ��BAI )1 E�WRR�Z O7I 
��<NMaZ 
�6J4T9I (Z�ZI ,W4A8UI (Z C �WVJ8T�4AFI �Z EN��)7Z +A98TTKA: 86Q� 
�Q:K64� T8�4VKQAUJKRU 9TQ� VJ8 8F:8U Q9 U64VV8T FK4:T4�U� 6Q�� 
R4TKUQA Q9 T8:T8UUKQA V86JAKSW8UZ �E�D��GI c�I %%)<%'MZ 
�K�UI �ZbZ C �TK68I *Z,Z EN�)a7Z �W6�84T &�O 6QAV8AV �4TK4VKQA KA 
��D��PB,M- EOUV8T468487Z �OA SA ��BAI c1I N1N2<N1N�Z 
�Q�4�I �Z�Z C �QJ�9I ,Z(Z EN��a7Z ���O�BJGZ �Z*Z (T88�4AI 
�8Y ;QT�Z 
�V8DDKAUI �Z�Z EN�cN7Z L,J�O�-�O�D �N�DMB��P �P ���,�J �D�PB-Z 
OFFKUQA��8U�8�I �84FKA:I �OZ 
�8QJI �ZPZ C �88UI *Z EN�c'7Z �W6�84T &�O 4�QWAVU KA RQRW�4� 
VKQAU Q9 ��E�� �D�ME� 4AF ��PM- UR86K8UZ ��J�F�BGI 2'I N12<N2cZ 
�8TT8��I ,Z�ZI `4F8I PZ�ZI `4TR8AV8TI ,Z C �JQ�RUQAI ,Z�Z EN��'7Z 
�QF8�KA: UVT84� �UJ J4DKV4V �K�KV4VKQAU 9TQ� Y8F:8�UJ4R8F 
R4VV8TAU Q9 �4TK4VKQA KA UV4AFKA: UVQ6�Z �J�P-A �OA c�-, ��EAI N1aI 
NM%<NNcZ 
�JQ�RUQAI -Z EN��M7Z �8AQ�8 UK\8I U88F UK\8 4AF :8T�KA4VKQA 
V8�R8T4VWT8 KA J8TD468QWU 4A:KQUR8T�UZ �N�DA �J�PF- �D�PB-I %I  
NN2<NN'Z 
�4A5V *Q9I ,Z EN�ca7Z �J8 FWT4VKQA Q9 6JTQ�QUQ�4� &O� U�A� 
VJ8UKUI Q9 VJ8 �KVQVK6 6�6�8I 4AF Q9 �8KQUKU Q9 JK:J8T R�4AVUZ 
+A� �Z`Z -KA:I 8FUZ ��PF0��C �� ��P�B�E-Z ��8AW� �T8UUI 
�8Y ;QT�Z 
�4�4�K�4I +ZI �8YVQAI �Z,ZI ,QJAUVQAI �Z,Z C �TK68I ,Z*Z EN��27Z 
�8AQ�8 UK\8 4AF 8A�KTQA�8AV4� 946VQTU KA VJ8 :8AWU ��PM-Z �OA 
SA ��BAI )MI N12a<N1%NZ 
�8UV�4AI �ZbZ EN��N7Z �84UWTKA: T84�K\8F AK6J8 UR468U� 6�K�4VK6 
T8URQAU8 Q9 6J4R4TT4� 4AF 6Q4UV4� U4:8 U6TWDZ �E�D��GI c1I N'c)< 
N')%Z 
�7(( � ���0��*1  ����* �� �  
�C:D3 �b �8AQ�8 UK\8I ,W�� �4�K�W� V8�R8T4VWT8I ,4AW4T� 
�KAK�W� V8�R8T4VWT8I 4AAW4� RT86KRKV4VKQAI 4AF 6�4UUK�64VKQA 4U 
A4VK�8 QT 8�QVK6I 4AF 4AAW4� QT R8T8AAK4� 9QT %MN UR86K8U KA VJ8 
`4�K9QTAK4 �QT4Z 
